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ISONIAZID IN COMBINATION WITH STREPTOMYCIN OR 


WITH P.A.S. 


IN THE TREATMENT OF 


PULMONARY TUBERCULOSIS 


FIFTH REPORT TO THE MEDICAL RESEARCH COUNCIL BY THEIR 
TUBERCULOSIS CHEMOTHERAPY TRIALS COMMITTEE* 


The Medical Research Council trial of isonicotinic acid 
hydrazide (isoniazid) in the treatment of pulmonary 
tubercules’ ‘as been in progress since March, 1952; 
reports cu. .paring clinical and bacteriological findings 
in patients treated with streptomycin plus P.AS., 
isoniazid alone, and streptomycin plus isoniazid, and a 
report on bacteriological techniques, have already been 
published (Medical Research Council, 1952, 1953a, 
1953b, 1953c). The present report compares the effects 
of two combinations of drugs—streptomycin plus 
isoniazid and P.A.S. plus isoniazid—on a total of 391 
patients after three months’ treatment in 50 hospitals. 
A list of the hospitals, and the names of the co-operating 
clinicians, bacteriologists, and pathologists, are given 
at the end of the report. The trial was co-ordinated 
by the late Dr. Marc Daniels and by Dr. Wallace Fox, 
of the Council’s Tuberculosis Research Unit ; Dr. Fox 
and Dr. Ian Sutherland (of the Council’s Statistical 
Research Unit) analysed the present results and prepared 
the report. Radiological assessments were made by 
Dr. L. G. Blair. The isoniazid used throughout the trial 
has been supplied as “ nydrazid” by E. R. Squibb and 
Sons. 


I. PLAN AND CONDUCT OF THE TRIAL 


The plan and conduct of the trial are only briefly 
referred to here, as they have been described in detail 
in the first two reports (Medical Research Council, 1952, 
1953a). 

1. Type of Case 

Certain basic requirements were laid down for all 
cases accepted into the trial. At the start of treatment : 
(a) Tubercle bacilli must have been demonstrated, either 
in a direct smear from a sputum specimen taken within 
the previous two weeks or in a culture derived from a 
specimen taken not more than two months previously. 
(b) The tubercle bacilli must not, so far as is known, 
be streptomycin-resistant or P.A.S.-resistant. (c) The 
patient must not have had more than 15 g. streptomycin 
or 300 g. P.A.S. (sodium salt) within the previous three 
months, and not more than 3 g. isoniazid at any time. 
(d) The patient must not be undergoing pneumo- 
peritoneum, nor have any form of collapse therapy for 
the lung requiring treatment. 

*Members - the Committee: Sir Geoffrey Marshall (chairman), 
Professor J. W a Professor R. Cruickshank, Dr. J. E. 
—, Professor F. G. Heaf, Professor A. Bradford Hill, 


Ee. 2 Hurford, De D. A. Mitchison, Dr. W. D Paton, 
Ee. 2. 6. Scadding, Dr. Norman Smith, Dr. P. Oy Arey Hart 


(secretary). 





Cases satisfying the above requirements were admitted 
to the trial in one of three main disease groups: (1) acute 
rapidly progressive pulmonary tuberculosis believed to 
be of recent origin ; (2) other forms of pulmonary tuber- 
culosis considered suitable for chemotherapy ; (3) chronic 
forms of pulmonary tuberculosis expected to make only 
a limited response to streptomycin plus P.A.S. 

Group | cases were selected by a central panel of 
clinicians ; cases in Groups 2 and 3 were, in the main, 
selected by the clinicians in the co-operating hospitals 
from the patients already under their care. 


2. Treatment 


When a patient has been accepted for the trial, treat- 
ment is allocated by the Tuberculosis Research Unit 
from confidentially helc prearranged lists based upon 
random sampling numbers. 

After admission to the trial and a preliminary week 
of investigation, all patients are kept ::nder observation 
for six months. During the first three months the pre- 
scribed treatment is followed for every patient. During 
the second three months Group 3 patients continue on 
the same combination of drugs. For other patients 
the clinician is free to undertake any treatment he 
wishes. 

In the present phase of the trial, which started on 
September 5, 1952, four treatments are being studied— 
namely : 

SH: Streptomycin 1 g. daily, in one intramuscular injec- 
tion, plus isoniazid 200 mg. daily, in two equal doses by 
mouth. 

S2H: Streptomycin 1 g., in one intramuscular injection, 
twice a week, plus isoniazid 200 mg. daily, in two equal 
doses by mouth. 

20 PH: P.A.S. (sodium salt) 20 g. daily, in four equal 
doses by mouth, plus isoniazid 200 mg. daily, in two equal 
doses by mouth. 

10 PH: P.A.S. (sodium salt) 10 g. daily, in two equal 
doses by mouth, plus isoniazid 200 mg. daily, in two equal 
doses by mouth. 


In one important disease subgroup (1A—acute rapidly 
progressive bilateral pulmonary tuberculosis of recent 
origin, in patients between the ages of 15 and 30) 
patients have been allocated only to the SH and 20 PH 
series. Every other patient has been allocated at random 


to one of the four treatment series. 
The present report analyses the results after three 
months’ treatment for 391 patients admitted to the trial 
4844 
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between September 5, 1952, and March 31, 1953. Over 
200 more patients were admitted to the same four treat- 
ments between April 1 and July 31, 1953, when admis- 
sions to the trial were discontinued ; the three-month 
results for these latter patients are not yet complete. 
It should also be noted that the results for the 142 SH 
patients previously reported (Medical Research Council, 
1953a) do not appear in the present analysis because 
they formed part of an earlier comparison. 


3. Number of Patients in the Present Analysis 


Prior to exclusions, 125 patients were allocated to the 
SH treatment, 104 to S2H, 121 to 20 PH, and 82 to 
10 PH. The larger totals in the SH and 20 PH series 
are accounted for by patients in subgroup 1A. The 
number of patients allocated to the S2H series is not 
intentionally larger than the number in the 10 PH series; 
the difference has arisen by chance as a result of the 
operation of random allocation in the 50 hospitals. 


Forty-one patients were excluded from the analysis 
of the results for the following reasons : 


(i) Five patients were excluded before treatment was started: 
1 died before admission to hospital (20 PH); 
1 was too ill to be moved to hospital (S2H); 
2 discharged themselves against medical advice (2 20 PH); 
1, although admitted, did not start treatment, because no 
positive sputum was obtained (SH). 
(ii) Thirty-six patients were excluded after treatment had begun: 
2 were found to have had organisms resistant to strepto- 
mycin at the start of treatment (2 SH); 
4 were found to have had organisms resistant to P.A.S. 
at the start of treatment (3 20 PH, 1 10 PH); 
6 were found to have had excessive recent chemotherapy 
(1 S2H, 4 20 PH, 1 10 PH); 
was given the wrong treatment (20 PH); 
discharged themselves against medical advice—6 in the 
first and 5 in the second month (1 SH, 2 S2H, 2 20 PH, 
6 10 PH); 
were transferred to other hospitals in the first month for 
investigations of non-pulmonary complaints (1 20 PH, 1 
10 PH); 
was transferred to a mental hospital with a psychosis, in 
the second month (10 PH); 
3 had severe toxic reactions attributed to P.A.S. (3 20 PH): 
2 stopped treatment in the second month, one because of 
acuie nephritis, the other because of persistent haemo- 
ptysis believed to be related to treatment (2 SH); 
had a change of treatment in the first month: for one 
10 PH patient streptomycin was added after eight days, 
and the dosage of P.A.S. was doubled, because of the 
serious clinical condition; this case can scarcely be con- 
sidered a failure of the prescribed chemotherapy: in one 
20 PH patient streptomycin was added after 18 days be- 
cause of radiographic deterioration; this patient had 


ss 
ss 
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ne 
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l-minus deterioration at one month, and the deteriora- 
tion at three months was still classed as 1-minus ; despite 
the short period of treatment, this may represent a failure 
of the prescribed chemotherapy ; 

had a change of treatment in the second month (2 
20 PH): one patient had deteriorated both clinically and 
radiographically and the treatment was changed to SH at 
six weeks; at ten weeks a radiograph showed 1-plus im- 
provement compared with the condition on admission: 
the other patient deteriorated radiographically and 
streptomycin was added at six weeks, but there was 
2-minus deterioration at three months. 


Thus in the present series only 3 patients were 
removed from the trial because of drug toxicity ; all 
were receiving 20 PH and were intolerant to the P.A.S. 
In 2 more (2 SH) drug toxicity could not be excluded 
as the cause of acute nephritis in one and persistent 
haemoptysis in the other, although in the latter patient 
the same chemotherapy was resumed after an interrup- 
tion of five weeks without a recurrence of the haemo- 
ptysis. 

Of the 4 patients in whom treatment was changed, 
2, and possibly a third, all on 20 PH, might be classed 
as failures of treatment. On the other hand, it must be 
remembered that the combination P.A.S. plus isoniazid 
was a new treatment; it would be a natural inclination 
for clinicians to resort to a combination containing 
streptomycin for patients who deteriorated. 


tN 


4. Plan of the Present Report 


After the exclusions detailed above, the numbers remain- 
ing in the clinical analysis are 119 SH, 100 S2H, 101 20 PH, 
and 71 10 PH patients. The numbers in each disease group 
are set out in Table I. It should be noted, first, that in 
contrast to the earlier reports on the trial the total of very 
chronic patients (Group 3) is small and that the proportion 
of patients admitted to the trial who were suffering from 
acute forms of the disease has been higher in recent months 
than in earlier stages. Secondly, since patients in subgroup 
1A (acute bilateral disease in young adults) were admitted 
only to the SH and 20 PH treatment series, a valid com- 
parison of the relative clinical efficacy of all four treat- 
ments SH, S2H, 20 PH, and 10 PH can be made only after 
excluding the patients in subgroup 1A. When this is done, 
the clinical results of the four treatments are at present very 
similar, although the numbers of patients are too small for 
firm conclusions to be reached. A full comparison of the 
four treatments will be made when results on a larger 
number of patients are available. 

In this report two comparisons are made. First, the 
clinical progress of patients on the SH and 20 PH treatments 
is compared, and for this purpose the 70 patients in sub- 


TaBLe I.—Number of Patients Admitted to the SH, S2H, 20 PH, and 10 PH Treatments from September 5, 1952, to 
March 31, 1953 (after exclusions) 























Treatment 
SH S2H 20 PH 10 PH on 
Brio Streptomycin P.A.S. (Sodium) P.A.S. (Sodium) Patients 
Ig D 1 g. Twice a Week 20 g. Daily 10 g. Daiy 
Plus hesnlanté Plus Isoniazid Plus Isoniazid Plus Isoniazid 
200 mg. Daily 200 mg. Daily 200 mg. Daiiy 200 mg. Daily 
Group |: : 
1A. Bilateral; ages 15-30. . 39 — 31 — 70 
Acute rapid y progressive } 1B" Bilateral: other a 
. H ges 
Baca’ coms} if Gants aha? 25 25 17 23 90 
Other fi f pul —_ "ube cul a a 
r forms o! monary tuberculosis suitable for 
chemotherapy... $2 67 45 44 208 
Group 3: 
Chronic forms of gulmenasy tuberculosis expected to 
make only a limited response to chemotherapy on 3 8 8 4 23 
All patients a oe = 119 100 101 71 391 
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group 1A are included, but the 11 Group 3 patients are 
omitted because of their small number and unequal distribu- 
tion between the two treatments ; this leaves 116 SH patients 
and 93 20 PH patients. The results are presented in Section 
A of Tables II-VII. Secondly, a supplementary comparison 
of streptomycin plus isoniazid and P.A.S. plus isoniazid on 
a large number of patients is made by combining all the 
SH and S2H patients, numbering 219, and comparing their 
progress with that of all the 20 PH and 10 PH patients, 
numbering 172. Group 3 patients have been retained in 
this broad comparison, the results of which appear in Section 
B of Tables II-VII. 


Il. CLINICAL PROGRESS 


1. Condition on Admission 


The treatment which patients had received before entering 
the trial was analysed. Eight patients on SH (7%), 8 on 
S2H (8%), 6 on 20 PH (6%), and 3 on 10 PH (4%) had 
already received one or more courses of chemotherapy, but 
not within the preceding three months. For the patients in 
Groups 1 and 2 combined, the figures for the four treat- 
ments are 7 (6%), 4 (4%), 2 (2%), and 2 (3%), respectively. 
Thus most of the patients in the present analysis were 
receiving their first course of chemotherapy in this trial. 
Most were also newly diagnosed cases. 

Table II shows the condition of patients before the start 
of treatment as reflected by their general condition (assess- 
ment by the clinician in charge), temperature, erythrocyte 
sedimentation rate (E.S.R. Westergren 200 mm. reading at 
one hour), and the extent of cavitation on a full-plate radio- 
graph (as estimated by an independent radiological assessor, 
unaware of the treatment series of any patient). It can be 
seen that, judging by the factors listed, the SH and 20 PH 
patients (Section A of the Table) had a broadly similar 
distribution of severe and less severe illness, but that, parti- 
cularly in Group 2, the SH patients appear to have been, 
on the average, rather less ill than the 20 PH patients. 
This possible disadvantage to the 20 PH treatment must be 
borne in mind in assessing the results. The patients in the 
SH and S2H series combined (Section B of the Table) had 
a distribution of severe and less severe illness similar to 
that of the 20 PH and 10 PH patients. 


2. Mortality 


There were two deaths among the 391 patients (0.5%) 
during the three months of treatment—one in an SH patient, 
the other in a 20 PH patient. The SH patient (in Group 1) 
died towards the end of the third month with renal failure 
secondary to acute nephritis, confirmed at post-mortem 
examination. This patient had slight clinical and radio- 
graphic deterioration at one month and showed further 
clinical and radiographic deterioration at the end of two 
months. The nephritis was diagnosed in the third month. 
The 20 PH patient (in subgroup 1A) rapidly deteriorated, 
and treatment was stopped after 20 days because the patient 
was incapable of swallowing; she died 10 days later. 


3. Toxicity 


Apart from the 3 exclusions due to P.A.S. toxicity, and 
the 2 doubtful toxic reactions described above, there is 
nothing new to report on toxicity. With the dosage used 
(200 mg. daily), there continues to be no evidence of serious 
toxicity from isoniazid therapy over a three-month period 
of administration. In one 20 PH patient treatment was 
stopped after 10 weeks because the leucocyte count fell 
progressively from 4,400 per c.mm. to 1,800 per c.mm., 
although the differential count remained normal. It was 
considered undesirable to continue chemotherapy, but the 
patient has been retained in the analysis at three months. 


4. The Comparison between SH (Streptomycin 1 g. 
Daily Plus Isoniazid 200 mg. Daily) and 20 PH (P.A:S., 
Sodium Salt, 20 g. Daily Plus Isoniazid 200 mg. Daily) 


General Condition.—Change in the patient’s general con- 
dition was assessed by the physician in charge. Section A 
of Table III shows that a high percentage of patients on 
each treatment improved—89% of 116 SH patients and 
88% of 93 20 PH patients. With each treatment there were 
more patients with 2-plus (considerable) improvement in 
Group 1 than in Group 2. 

Weight Changes.—The weight changes for the three-month 
period are set out in Section A of Table ITV. Only 6 of 113 
SH patients (5%) and 9 of 90 20 PH patients (10%) failed 
to gain weight. A gain of 14 Ib. (6.4 kg.) or more occurred 
in 45% of SH patients and 38% of 20 PH patients, and 


TABLE II.—Condition on Admission of Patients Treated with Isoniazid in Combination with Streptomycin or with 
P.A.S. 





Average Evening 


Erythrocyte 























General Condition Temperature in Sedimentation Rate Extent of 
Pre-treatment (Westergren 200 mm. Cavitationt 
Week* Reading at 1 Hour) 
ees Afe- | Under} 99-_ | 100°F 51 1 2 3 
Treatment . e- nder — -or ‘ ° * x 
” Good | Fair | Poor | prite [99°F (99-9° F lor more] 9-10 | 11-20] 21-50] acre | Nil | plus | plus | plus 
No. %INo. %INo. %INo. %INo. %INo. %INo. % | No.% INo. %INo. %|No. %INo. YINo. YINo. %ZINo. %|No. % 
Group |: 
id! SH 64 114 |26 | 24 |20 | 18 | 16 10 5 6 |25 | 28 9 1/13 |30 | 12 
ae ne loo} 22| 41|° 38) 31| 28] 25| wl] 8] 9] 39) 44] I4] 20] 47] 19 
pulmonary | 20PH | 48 8 119 | 21 11 | 20 | 10 7 2 3 {21 | 22 5 |15 | 21 7 
tuberculosis of 100} 17| 40| 44) 23| 42 21 15 4 6| 44| 46] 10) 31) 44) J5 
recent origin 
amentn«al m 52 |24 |19 9 134 Jat 5 2 16 |10 | 18 s |15 [20 | 16 1 
A pulmonary 100} 46| 37| #4I7| o5| 2 10 4] 31) m9| 35) IS} 29) 38] 31 2 
tuberculosis| 20PH | 45 [12 {17 [16 {20 | 15 6 4 10 | 10 | 17 8 [13 [13 | 14 5 
suitable for 100} 27| 38| 36) 44| 33 13 9} 22] 22] 38| 18] 2] 29) st) 
chemotherapy 
SH 116 138 |45 |33 [54 129 | 21 12 21 16 143 |36 |24 |33 [46 | 13 
—p 100} 33| 39) 28) 47] 25 18 Jo} 18| 14| 37] 31] 2) 28) 4] Wl 
combined 20PH |93 |20 |36 |37 [31 |35_ | 16 11 12 113 |38 |30 [18 |28 |35 | 12 
, 100} 22) 39| 40] 33| 38 17 12] 13| 14] 41| 32] 19] 30) 38) 13 
SH and) |219 | 74 | 85 | 60 |99 |66 | 31 23 39 133 | 81 |66 | 44 | 66 | 81 


All patients in 

Section} Groups |, 2, S2Hf| 100] 34] 39] 27) 45 
20 PH 

B fo 46 _|69 |5s7_|67_ | 57 


and 3 com- 
we wt 27| 40| 33] 39 


10 PH 
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30 7] 18 27 24 70 50 44 49 62 17 
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* A patient was considered afebrile if every evening temperature in the pre-treatment week of investigation was below 99° F. (37-2° C.). 
+ Assessment on a single full-plate chest radiograph taken before treatment started. Tomograms were not taken into account. 
t The sedimentation rate of one patient was not recorded. 
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the average weight gain for the former was 12.8 Ib. (5.8 kg.), 
for the latter 10.8 Ib. (4.9 kg.). These differences for Groups 
1 and 2 combined do not attain statistical significance. How- 
ever, in Group | alone, the difference in average weight 
gain is significant at the 1% level. 

Temperature.—A patient was considered to be initially 
afebrile if the evening temperature was below 99° F. 
(37.2° C) on every day of the week of preliminary investiga- 
tion. The same definition applied in the last week of the 
third month of treatment. Table V sets out the number of 
patients who were febrile in the pre-treatment week but 
afebrile at three months. The patients are grouped accord- 
ing to the initial level of pyrexia. Of 61 febrile SH patients, 
79% were afebrile at three months, compared with 85% of 
the same number of febrile 20 PH patients. Of 54 SH 
patients who were afebrile in the pre-treatment week (not 
shown in the Table), 8, or 15%, had a low-grade pyrexia 
at three months (an occasional evening temperature above 
99° F.). The corresponding figures for the 20 PH patients 
were 4 of 31, or 13%. 

Sedimentation Rate—-Table VI sets out the number of 
patients with an initially elevated E.S.R. which was lowered 
to normal (10 or less) after three months’ treatment. The 
E.S.R. was normal at the end of three months in 37% of 78 
SH patients with an initial E.S.R. of 21 or more. The 
corresponding figures for the 20 PH series were 46% of 67 
patients. The difference is not statistically significant. The 
E.S.R. rose from an initially normal level in 2 of 21 SH 
patients and 2 of 12 20 PH patients. 

Radiographic Changes in the First Three Months.—Table 
VII sets out the radiographic changes at the end of three 


months’ treatment. The assessments were made at an inde- 
pendent reading of full-plate chest radiographs by a radio- 
logist unaware of the treatment of any patient. In assessing 
improvement or deterioration three degrees were allowed in 
each—namely, 1-plus, 2-plus, and 3-plus, and 1-minus, 2- 
minus, and 3-minus. Of 116 SH patients 82% improved 
radiographically, compared with 76% of 93 20 PH patients. 
Two-plus and 3-plus improvement was more frequent under 
the SH treatment (54%) than the 20 PH treatment (42%). 
In Group 1, 23% of 64 SH patients showed 3-plus (consider- 
able) improvement compared with 10% of 48 20 PH patients. 
These differences do not attain statistical significance. In all, 
there were two radiographic deteriorations and one death 
on each treatment. 


Summary of the Comparison of SH with 20 PH 


At the end of three months the two treatments had very 
similar effects on the general condition of the patient and 
on the temperature. The 20 PH treatment may have been 
slightly the more effective in lowering the E.S.R., and the 
SH treatment in fostering weight gain. Judging from the 
important assessment of radiographic response, the SH treat- 
ment appears to have been rather more effective, particularly 
in the cases with acute extensive disease in Group 1. The 
20 PH patients were on an average more ill than the SH 
patients on admission to the trial (Table ID, and so may 
have started at a disadvantage. On the other hand, it will 
be recalled that 3 20 PH patients, who deteriorated and 
had their treatment changed, were excluded from the 


analysis. 


TasLe II].—General Condition at the End of the Third Month Compared with General Condition on Admission 


























Improvement No Deterioration 
Total Chenne Death 
Treatment 2-plus 1-plus g 1-minus 2-minus 
No. &% No. % No. % No. % No. % Mme. F&F No. % 

Group |: SH 64 27 33 3 0 0 1 
Acute rapidly progressive 101 42 52 5 0 0 

pulmonary tuberculosis | 20 PH 48 22 21 4 0 0 1 
of recent origin 100 46 44 8 0 0 

: Group 2: SH 52 13 30 9 0 0 
Section | Other forms of pulmon- 100 25 58 17 0 0 
A ary tuberculosis suit- | 20 PH 45 13 26 6 0 0 

able for chemotherapy 100 29 58 13 0 0 

SH 116 40 63 12 0 0 1 

Groups | and 2 combined 99 34 54 10 0 0 1 
20 PH 93 35 47 10 0 0 1 
101 38 51 il 0 0 I 
; SH and S2H 219 71 123 23 1 0 1 
Section | All patients in Groups 1, 99 32 56 Il 0 0 0 

B 2, and 3 combined 20 PH and 10 PH | 172 59 93 19 0 0 1 

100 34 54 11 0 0 
































TABLE 1V.—Weight Changes in the First Three Months 


























Weight Gain Weight Loss Average 
Weighed 21 Ib L h eed Less than 7\lb Woke 
eighe 2 ‘ 7 ess than ange Ss t " eight 
Treatment or More 14-20 Ib. | 7-13 Ib. 7 Ib. 7 Ib. or More per 
Patient 
No. % No. % No. % No. % No. % No. % No. % No. % (Ib.) 
Group 1: SH 62 14 20 18 8 0 1 1 14-4 
Acute rapid!y progressive 101 23 32 29 13 0 2 2 
pulmonary tubercu!o-| 20 PH 47 6 11 14 11 2 3 0 10-2 
sis of recent origin 99 13 23 30 23 4 6 0 
: Group 2: SH 51 7 10 17 13 2 1 1 10-8 
Section | Other forms of pulmon- 100 14 20 33 25: 4 2 2 
A ary tuberculosis suit- | 20 PH 43 5 12 12 10 0 4 0 11-4 
able for chemotherapy 100 12 28 28 23 0 7 0 
SH 113 21 30 35 21 2 2 2 12-8 
Groups 1 and 2 com- 102 19 27 31 19 2 2 2 
bined 20 PH 90 11 23 26 21 2 7 0 10-8 
100 12 26 29 23 2 8 0 
. 2 SH and S2H 214 40 66 65 33 3 5 2 13-4 
Section | All patients in Groups 1, 99 19 31 30 15 I 2 1 
B 2, and 3 combined 20 PH and 10 PH] 168 25 41 50 37 4 10 1 11-6 
100 15 24 30 22 2 6 1 






































For two other patients on SH, two on S2H, two on 20 PH, and one on 10 PH the weight changes are not available. 


20 PH patient had died. (7b. = 3-2kg. 14 Ib. = 6-4kg. 21 Ib. = 9-5 kg.) 


Also one SH patient and one 
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TABLE V.—Number of Cases Febrile in the Pre-treatment Week who were Afebrile at the End of the Third Month 
































Average Evening Temperature in the Pre-treatment Week All sie >" - Febrile 
in the 
Under 99° F. 99° F.-99-9° F. 100° F. or More Pre-treatment Week 
Treatment No. No. No. Afebrile at 
Afebrile Afebrile Afebrile Three Moni 
Total at Three Total at Three Total at Three Total 
Months Months Months No. % 
Group 1: SH 18 15 16 14 9 6 43 35 81 
Acute rapidiy progressive 
pulmonary tuberculosis | 20 PH 20 19 10 9 6 4 36 32 8&9 
of recent origin 
: Group 2: SH 11 10 5 1 18 13 72 
Section | Other forms of pulmonary 
A tuberculosis suitable | 20 PH 15 14 6 2 25 20 8&0 
for chemotherapy 
No. % No. % No. % 
i SH 29 25 86 21 16 76 11 7 64 61 48 79 
ae: 35 33 94 16 13 81 10 6 60 61 52 85 
Section | All patients in Groups 1, | SH and S2H 66 56 85 31 21 68 22 12 3 119 89 75 
B 2, and 3 combined 20 PH and 10 PH 57 48 84 30 25 83 17 10 59 104 83 80 






































One SH_and one 20 PH patient, who died, are excluded from this table. 


TaBLE VI.—Number of Cases with a Raised Erythrocyte Sedimentation Rate in the Pre-treatment Week Whose 
Sedimentation Rate was Normal at the End of the Third Month 





Sedimentation Rate in the Pre-treatment Week 





| All Cases with Initial 


Sedimentation Rate 


























11-20 21-50 51 or More of 21 .or More 
Treatment No. with No. with No. with E.S.R. of 0-16 
Total E.S. —_— Total — Total ow Total at 3 Months 
3 Months ‘ 3 Months 3 Months No. % 
Group |: ' SH 6 4 24 13 28 4 52 17 33 
Acute rapid.y progressive 
pulmonary tuberculosis | 20 PH 3 3 20 14 22 7 42 21 50 
of recent origin 
Group 2: SH 10 9 18 11 8 1 26 12 46 
Section | Other forms of pulmonary . 
A tuberculosis suitable | 20 PH 10 8 17 10 8 0 25 10 40 
for chemotherapy 
No. % No. % No. % 
G 2 i SH 16 13 81 42 24 57 36 5 14 78 29 37 
emenmeened) 13 11 85 | 37 4 65 | 30 7 231 67 31 46 
Section | All patients in Groups 1, | SH and S2H 33 27 82 79 43 54 66 12 18 145 55 38 
B 2, and 3 combined 20 PH and 10 PH 24 19 79 69 38 55 50 13 26 119 Si 43 



































For one other SH patient the sedimentation rate at three months is not available. 


Also one SH and one 20 PH patient had died. 


TaBLeE VII.—Changes in Radiographic Appearances in the First Three Months 





























Improvement N Deterioration 
Total ethates - - Death 
Treatment 3-plus 2-plus 1-plus* ange | |-minus | 2-minus | 3-minus 
No. % No. % No. % No. % No. % | No. % | No. % | No. % | No. % 
Group I: SH 64 15 22 19 5 1 1 0 1 
Acute rapidly progressive 101 23 34 30 8 2 .0 2 
pulmonary tuberculo- | 20 PH 48 5 16 16 4 1 0 0 1 
sis of recent origin 99 10 33 33 19 0 2 
: Group 2: SH 52 12 14 13 13 0 0 
Section | Other forms of pulmon- 100 23 27 25 25 0 
A ary tuberculosis suit- | 20 PH 45 9 9 16 10 1 0 
able for chemotherapy 100 20 20 36 22 2 
: SH 116 27 36 32 18 1 1 1 
Groups | and 2 combined 101 23 31 28 16 i 0 1 
20 PH 93 14 25 32° 19 a 0 1 
99 15 27 34 20 2 0 0 I 
; SH and S2H 219 40 68 61 42 2 5 0 1 
Section | All patients in Groups I, 18 31 28 19 1 2 0 
B 2, and 3 combined 20 PH and 10 PH 172 25 41 61 38 5 i 0 1 
101 15 24 35 22 3 1 1 









































* The assessments for one SH and one 10 PH patient were made by the clinician in charge. The x-ray films were subsequently lost. 
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5. The Comparison between Streptomycin Plus Isoniazid 
(SH and S2H) and P.A.S. Plus Isoniazid (20 PH 
and 10 PH) 


General Condition.—Section B of Table III shows that 
the majority of patients—89% of 219 SH and S2H patients, 
and 88% of 172 20 PH and 10 PH patients—improved 
clinically. 

Weight Changes.—Section B of Table IV shows that the 
average gain in weight of 214 SH and S2H patients was 
13.4 lb. (6.1 kg.) and that 50% gained 14 Ib. (6.4 kg.) or 
more. The average gain in weight for 168 20 PH and 10 PH 
patients was 11.6 lb. (5.3 kg.); of these patients 39% gained 
14 lb. or more. The difference in average weight gain is 
significant at the 5% level. 

Temperature.—Of 119 pyrexial SH and S2H patients 75% 
became apyrexial, compared with 80% of 104 20 PH and 
10 PH patients (Table V). Of 99 initially apyrexial SH and 
S2H patients 11% showed a low-grade pyrexia at three 
months, compared with 9% of 67 20 PH and 10 PH patients. 

Sedimentation Rate.—In 145 SH and S2H patients with an 
initial E.S.R. of 21 or more there was a fall to normal (10 
or less) in 38%. For 119 20 PH and 10 PH patients the 
corresponding figure was 43% (Table VI). In 39 SH and 
S2H patients with an initially normal E.S.R. there was a 
rise to 11 or more at three months in 10%, compared with 

% of 27 20 PH and 10 PH patients. 

Radiographic Changes in the First Three Months.—The 
percentages showing radiographic improvement were 77% 
of 219 SH and S2H patients, and 74% of 172 20 PH and 
10 PH patients (Table VII). A higher proportion of the 
SH and S2H patients showed 2-plus and 3-plus improve- 
ment (49%) than of those on 20 PH and 10 PH (38%), 
the difference between these percentages being significant at 
the 5% level. 


Semmary of the Comparison of Streptomycin Plus Isoniazid With 
P.A.S. Plus Isoniazid 
The patients on streptomycin plus isoniazid gained a little 
more weight and a higher proportion showed substantial 
radiographic improvement. In other respects the three- 
month results in the two treatment series are similar. 


Ill. BACTERIOLOGY 


This section presents an analysis of the bacteriological 
findings in those patients whose clinical progress has been 
reported above. The bacterial content of the sputum is 
studied after one, two, and three months of treatment. Evi- 
dence on the development of bacterial resistance after two 
and three months of treatment is presented. Resistance to 


isoniazid is studied for patients under each of the four 
treatments, to streptomycin for SH and for S2H patients, 
and to P.A.S. for 20 PH and for 10 PH patients. 

The procedure for taking specimens, the technique for 
sensitivity tests to each of the three drugs, and the defini- 
tions of resistance and sensitivity have been described in 
detail in previous reports (Medical Research Council, 1953a, 
1953b). The examinations of bacteriological specimens and 
the sensitivity tests to isoniazid and to streptomycin were 
performed in the co-operating laboratories. The P.A.S.- 
sensitivity tests on cultures from the 20 PH and 10 PH 
patients were all performed in the reference laboratory 
(see Acknowledgments). 

The result of a bacteriological examination, or of a 
sensitivity test, for a given month was accepted only if it 
was performed on a specimen collected not more than 
seven days before or after the appropriate date. When more 
than one such result was available, the one referring to a 
specimen taken on or nearest to the appropriate date was 
selected to avoid bias. Thus in all the bacteriological tables 
each item represents a number of patients for each of whom 
a single test has been selected, and not a total of ail the 
tests performed on a smaller number of patients. 


1. Exclusions 


In addition to the patients already excluded from the 
clinical analysis, a further 5 patients (3 SH, 1 S2H, 
1 10 PH) have been excluded from the bacteriological 
analysis. No tubercle bacilli were seen or isolated from 
pre-treatment specimens for any of these patients, and 
although there was no doubt of the diagnosis they did not 
conform to the bacteriological requirements on entry to 
the trial. It will be recalled that 6 patients were excluded 
because they were found to have had bacilli resistant to 
at least one of the drugs on entry to the trial. The bacterio- 
logical as well as the clinical analysis is thus confined to 
patients whose organisms were sensitive at the start of the 
trial to both of the drugs they were receiving. 


2. Bacterial Content of Sputum 


The results at one, two, and three months of the selected 
single examinations of the sputum for tubercle bacilli are 
set out in Table VIII. At the end of one month’s treatment 
specimens from 32% of 111 SH patients and 27% of 89 20 PH 
patients, in Groups 1 and 2 combined, were negative both on 
direct examination and on culture. At the end of the second 
month the corresponding figures were 51% of 104 SH 
patients and 43% of 91 20 PH patients. At three months 
the figures were 65% of 106 SH patients and 66% of 89 
20 PH patients. The figures for the two treatments are very 


TABLE VIII.—Presence of Tubercle Bacilli at Single Examinations Made at Monthly Intervals 

















** Scanty Direct Examination | Direct Examination 
Months Total ** Positive ”’ Positive ” Negative and and Culture 
er Patients Direct Direct Culture Positive; Negative; or 
Entry Treatment Examined Examinationt Examina-_ | or Laryngeal Swab] Laryngeal Swab 
to tion*t Positive Negative 
Trial 
No. % Ne No. % No. % No. x 
1 SH 111 99 36 32 6 5 33 30 36 32 
20 PH 89 100 26 29 9 10 30 34 24 27 
Groups 1 and 2 com- 2 SH 104 100 21 20 4 qd 26 25 53 51 
combined 20 PH 91 100 22 24 6 7 24 26 39 43 
Section 3 SH 106 100 10 9 4 4 23 22 69 65 
A 20 PH 89 99 11 12 1 I 18 20 59 66 
Group 1 3 SH 59 100 10 17 2 F 14 24 33 56 
20 PH 46 100 5 11 1 2 11 24 29 63 
‘ Group 2 3 SH 47 100 0 0 2 4 9 19 36 77 
h 20 PH 43 100 6 14 0 0 7 16 30 70 
Section | All patients in Groups 1, 3 SH and S2H 203 100 22 il 5 2 36 18 140 69 
B 2, and 3 combined 20 PH and 10 PH | 162 100 17 10 3 2 27 17 115 71 
































All ——~ were bacteriologically positive before treatment—that is, at least one pre-treatment specimen showed bacilli on direct examination or was 


on ture 
* Defined as follows: only a few clumps of acid-fast bacilli found after five minutes’ search. 
t Even if culture-negative. ' 
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TABLE IX.—Results of Isoniazid Sensitivity Tests in SH, S2H, 20 PH, and 10 PH Patients (Excluding Those Found 
to Have Organisms Resistant to any Drug on Entry to Trial) ; 
































Patients Culture-positive with Sensitivity Tests 
Months Total | Culture- | Cotitive = ; Resistant 
after | treat Patients negative eet Total | Sensitive|Doubtful Resistant 
reat- wi oO e.2 8 
— ment | Culture | Sensitivity — — No_ | Growth|Growth| Growth | Growth | Growth (c) | € 
Trial — . Ld ) Not able Gost en 2as on | ue on 5 us. on 10 us. x No. a5 as ah 
a ‘ossible on0:2ug| per mi. | per ml. | per mi. per ml. wg. | (ec 
Available (6) per ml. | Not on 1} Not on 5} Not on 10 | Not on 50] per ml. 6) | @ 
Section A 2 SH 104 48 3 53 44 8 1 0 0 0 1 2 1 
(Groups! and 20 PH 91 43 3t 45 39 6 0 0 0 0 0; 0 0 
2 combined, 
including 3 SH 106 67 0 39 36 1 0 1 0 1 a3 8 2 
subgroup 1A) 20 PH 89 59 1 29 25 4 0 0 0 0 0 0 0 
2 SH 71 37 2 32 26 6 0 0 0 0 0; 0 0 
4 S2H 94 49 0 45 36 4 1 2 1 1 5} il 5 
Section B 20 PH 70 38 2 30 24 6 0 0 0 0 Oo; 0 0 
Civenes 3 9 10 PH 67 37 0 30 29 1 0 0 0 0 0; 0 0 
» an 
combined, 3 SH 74 56 0 18 16 0 0 2t 0 0 2;UD* 3 
excluding S2H 94 71 2 21 9 4 4 1 0 3 8 1(38) | 9 
subgroup 1A) 20 PH 67 48 1 18 14 4 0 0 0 0 0}; @ 0 
10 PH 65 49 0 16 13 2 0 0 0 4 1] © 2 


















































* Percentages based upon fewer than 25 observations are enclosed in parentheses, as an indication of the small totals. 


t One of these cultures showed growth at 5 yg. per ml., but was not tested at higher concentrations. 


¢ See note at foot of page. 


similar. It will be noted, however, that at three months 
the patients with the more acute disease (Group 1) had not 
fared so well as the Group 2 patients. 

Section B of Table VIII presents a supplementary com- 
parison of the effects of streptomycin plus isoniazid and 
P.A.S. plus isoniazid in all patients. Of 203 SH and S2H 
patients, specimens from 69% were negative at the end of 
three months, both on direct examination and on culture, 
compared with 71% from 162 20 PH and 10 PH patients. 


3. Sensitivity Tests 


The results of the sensitivity tests at two and three 
months, on all the SH and 20 PH patients in Groups 1 
and 2 combined, appear in Section A of Tables IX—XI. 

So far in this report no separate information on the S2H 
or 10 PH series has been presented, since the numbers of 
results are at present rather small. These two treatments 
were included in the trial because they are more readily 
administered to, and tolerated by, the patient than the SH 
and 20 PH treatments respectively. However, since a 
crucial measure of the suitability of these combinations is 
their ability to prevent the emergence of drug-resistant bac- 
teria, the data on drug resistance, although limited, are 
sufficiently important to be presented now for each of the 
four treatments separately. To make valid comparisons 
between the SH and S2H series, the SH patients in sub- 
group 1A (who have no counterparts in the S2H series) 
have been omitted. Similarly, the 20 PH patients in sub- 
group 1A have been omitted from the comparison between 
the 20 PH and 10 PH series. The small numbers of 
Group 3 patients have been retained in the analysis. The 
results of these comparisons appear in Section B of 
Tables IX—XI. 

Isoniazid Sensitivity——The results of the isoniazid-sensi- 
tivity tests are set out in Table IX. At three months results 
were available for 39 positive cultures from 106 SH patients; 
2 of the cultures yielded resistant strains. The correspond- 
ing figures for 89 20 PH patients were 29 positive cultures, 
none of which yielded resistant strains. The incidence of 
isoniazid resistance for a period of three months is thus low 
with each treatment.t 

Turning to the comparison between the SH and S2H treat- 
ments, and between the 20 PH and 10 PH treatments 
(Section B of Table IX), it will be seen that at three months 
cultures were found to be resistant from 2 of 18 patients 
on SH compared with 8 of 21 on S2H and from 0 
of 18 on 20 PH compared with 1 of 16 on 10 PH. The 
least satisfactory figures are those for the S2H treatment, 
for which the resistant cultures at three months represent 
38% of all positive cultures, compared with 11% for the SH 
series; they represent 9% of all the patients for whom cultures 


were undertaken, compared with 3% for the SH series. At 
two months also the results for the S2H series are inferior 
to those for the SH series, 5 of 45 positive cultures from 
S2H patients being resistant to isoniazid, compared with 
0 of 32 cultures from SH patients. The findings in the 
10 PH series at two and three months, on the other hand, 
are almost as satisfactory as in the 20 PH series, although 
the numbers are small. 

Streptomycin Sensitivity—-At two months ‘1 of 52 cul- 
tures from 104 SH patients was resistant to streptomycin 
(Table X). At three months there was one resistant strain 
among 38 cultures from 106 patients. The SH combination 
is thus effective for at least three months in preventing the 
emergence of bacilli resistant to streptomycin. 

The comparison of the SH and S2H treatments in Section 
B of Table X shows that 0 of 18 cultures from 74 SH 
patients, and 3 of 22 cultures from 94 S2H patients, were 
streptomycin-resistant at the end of three months. 

P.A.S. Sensitivity—At two months 2 of 47 cultures 
from 91 20 PH patients were resistant to P.A.S. (Table XI). 
At three months there was 1 resistant strain among 28 
cultures from 89 patients. The 20 PH combination is thus 
effective for a three-month period in preventing the emer- 
gence of bacilli resistant to P.A.S. 

The comparison of the 20 PH and 10 PH treatments in 
Section B of Table XI shows that 1 of 18 cultures from 
67 20 PH patients, and 1 of 14 from 65 10 PH patients, 
were P.A.S.-resistant at the end of three months. 





tSpecial reference must be made to the results of isoniazid- 
sensitivity tests at two months in 3 20 PH patients. All were 
from one small centre which had recently entered the trial, and 
they represent the total contribution of the centre to the two treat- 
ment series receiving P.A.S. plus isoniazid. 

The cultures from two of these patients were reported at the 
local laboratory as resistant at two months to isoniazid, and 
were submitted as usual to the reference laboratory for co - 
tion of the level of resistance. In the reference laborat how- 
ever, both cultures were found to be sensitive to isoniazid. ie two 
cultures were subsequently retested both locally and centrally and 
the results in both laboratories were sensitive. The culture from 
the third patient was accidentally discarded at the local laboratory 
and a test at the reference laboratory gave a sensitive result. How- 
ever, a culture at six weeks on the same patient had been reported 
as resistant to isoniazid at the local laboratory, but sensitive at the 
reference laboratory. At three months specimens from all 3 
patients were negative on culture, so that no sensitivity tests were 
possible. 

It must be realized that the check-tests were made on cultures 
which had been kept. for some while before testing, and in one 
instance on a subculture; any isoniazid resistance may have 
diminished in the interval. On the other hand no - 
resistant strains, either in 20 PH or in 10 PH patients, were re- 
ported at two months from any other centre. In these circum- 
stances it was decided with the local bacteriologist that the results 
of these tests should be regarded as equivocal. They have been 
entered as ‘‘ Culture-positive, sensitivity test not available.” 
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TaBLe X.—Results of Streptomycin Sensitivity Tests in SH and S2H Patients (Excluding Those Found to have Organisms 


Resistant to any Drug on Entry to Trial) 























Months Total Culture- | Culture- | Patients Culture-positive with Sensitivity Tests Total Resistant 
after Patients | negative positive 
Entry Treat- with (No but Total Moderately, Strongly (c) (c) 
to ment Culture | Sensitivity | Sensitivity} Results Sensitive Resistant | Resistant No. as 
Trial Examined Test Result not} Available {Ratio8 | (Ratio 100 (c) % of | % of 
(a) Possible) | Available (6) to 99) or More) (d) (a) 
Section A (Groups | and 2 SH 104 48 4 52 51 1 0 1 2 1 
2 combined, including 
subgroup | A) 3 SH 106 67 1 38 37 1 0 1 3 1 
2 SH 71 37 2 32 31 1 0 1 3 1 
Section B (Groups 1, 2, $2H 94 49 1 44 42 2 0 2 5 2 
and 3 combined, exciud- 
ing subgroup 1A) 3 SH 74 56 0 18 18 0 0 0 (0)* 0 
S2H 94 71 l 22 19 2 1 3 U4) 3 






































* Percentages based upon fewer than 25 observations are enclosed in parentheses, as an indication of the small totals. 


TaBLeE XI.—Results of P.A.S. Sensitivity Tests in 20 PH and 10 PH Patients (Excluding Those Found to have 
Organisms Resistant to any Drug on Entry to Trial) 



























































Months Total Culture- | Culture- | Patients Culture-positive with Sensitivity Tests Total Resistant 
after Patients — Positive 
Entry Treat- with No. but Total Moderately} Strongly (c) (c) 
to ment Culture | Sensitivity | Sensitivity} Results Sensitive Resistant | Resistant No. as as 
Trial Examined Test Result not} Available (Ratio8 | (Ratio 100; (c) % of | % of 
(a) Possible) | Available (6) to 99) or More) (b) (a) 
Section A (Groups | and 2 20 PH 91 43 1 47 45 2 0 2 a 2 
2 combined, including 
subgroup | A) 3 20 PH 89 59 2 28 27 0 1 1 a 1 
2 20 PH 70 38 0 32 30 2 0 2 6 3 
Section B (Groups 1, 2, 10 PH 67 37 3 27 27 0 0 0 0 0 
and 3 combined, exciud- 
ing subgroup 1 A) 3 20 PH 67 48 1 18 17 0 1 1 (6)* 1 
10 PH 65 49 2 i4 13 1 0 J (7) 2 
* Percentages based upon fewer than 25 observations are enclosed in parentheses, as an indication of the small totals. 
IV. DISCUSSION TaBLe XII.—Summary of Comparisons of Streptomycin 1 g. 


In the first report of this trial (Medical Research 
Council, 1952) it was shown that isoniazid was an effec- 
tive drug in the treatment of pulmonary tuberculosis, 
but that when it was used alone resistant bacteria 
emerged frequently and rapidly. This finding indicated 
the importance of combining isoniazid with other drugs 
active against tuberculosis, in order to find a treatment 
which was bacteriologically as well as clinically effective. 

Accordingly, from September 5, 1952, four combined 
treatments have been investigated—namely, strepto- 
mycin 1 g. daily plus isoniazid (SH), streptomycin 1 g. 
twice a week plus isoniazid (S2H), P.A.S. (sodium salt) 
20 g. daily plus isoniazid (20 PH), and P.A.S. (sodium 
salt) 10 g. daily plus isoniazid (10 PH). The dosage 
of isoniazid was 200 mg. daily in each treatment. Over 
600 patients have now been given one of these four 
treatments, allocated concurrently and at random, and 
this report presents clinical and bacteriological results 
at three months on 391 of these patients who were 
admitted to the trial before March 31, 1953. For 
reasons given, the main comparison in the report is 
between the SH and 20 PH treatments, the results at 
the end of three months being summarized in Table 
XII. Over this limited period the two treatments were 
of comparable efficacy in improving the general clinical 
condition, in lowering the sedimentation rate, in resolv- 
ing pyrexia, and in suppressing tubercle bacilli in the 
sputum. Patients on the SH treatment gained more 
weight and a rather higher proportion showed sub- 
stantial radiographic improvement, but on _ present 
totals the differences are not statistically significant. 

In the second report of the trial (Medical Research 
Council, 1953a) it was concluded that streptomycin 1 g. 
daily plus isoniazid 200 mg. daily was clinically the most 
effective anti-tuberculosis chemotherapy yet investigated 
in the trial, although its superiority to streptomycin 1 g. 


Daily Plus Isoniazid 200 mg. Daily With P.A.S. (Sodium) 
20 g. Daily Plus Isoniazid 200 mg. Daily at the End of Three 
Months’ Treatment 


























Streptomycin | P.A.S. (Sodium) 
1 g. Daily 20 g. Daily 
plus Isoniazid plus Isoniazid 
| (%) % 
General condition: 
Improvement 2-plus 34 38 
“ 1-plus os 9 54 51 
Nochange .. = - of 10 11 
Deterioration ue | 0 0 
Death 1 I 
Weight: 
Gain 14 Ib. (6-4 kg.) or more 45 38 
»» 7-13 Ib. (3-2-6°3 kg.) - 3] * 29 
» less chan 7 Ilb., or no change . . 20 26 
Loss .. oe oe “s ed a 8 
Temperature: 
Afebrile at 3 months (febrile at start) | 79 85 
ms ~ Y-" sedimentation rate: ; 
all to normal from 21 or more in 
3 months wa a ~~ 37 46 
Radiograph: 
Improvement 2-plus or 3-plus 54 42 
ie 1-plus ae 28 34 
Nochange .. 7 oe ie 16 20 
Deterioration as - feat 2 
Sputum: 
At 3 months: Direct positive 13 13 
Positive culture only 22 20 
Negative - 65 66 
{soniazid sensitivity (positive cultures): 
At 3 months: Sensitive ny ea 92 86 
Doubtful 3 14 
Resistant 5 0 











See Tables [II-IX for the numbers of patients on which these percentages 
are based. See Tables X and XI for the results of the streptomycin- and 
P.A.S.-sensitivity tests. 


daily plus P.A.S. (sodium) 20 g. daily was not great. The 
new information now presented on the clinical efficacy 
of P.A.S. (sodium) 20 g. daily plus isoniazid indicates 
that this combination is a powerful addition to the 
acceptable drug treatments of pulmonary tuberculosis 
over a three-month period. Further evidence of the 
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efficacy of combining P.A.S. with isoniazid is provided 
by the supplementary analysis of the progress of the 
20 PH and 10 PH patients combined, which presents 
results for a much larger number of patients. 

It was also shown in the second report that the com- 
bination streptomycin 1 g. daily plus isoniazid effectively 
hindered the emergence of bacilli resistant either to 
isoniazid or to streptomycin ; the present report con- 
firms these findings on a further series of patients, who 
were on the whole suffering from more acute forms of 
the disease. At three months 39 cultures from 106 
patients were isolated and tested for isoniazid sensi- 
tivity, and 2 were resistant; 1 of 38 cultures from the 
same number of patients was resistant to streptomycin. 
The combination P.A.S. (sodium) 20 g. daily plus 
isoniazid is no less effective in preventing the emergence 
of strains resistant either to isoniazid or to P.A.S. At 
three months 29 cultures from 89 patients were tested 
for isoniazid sensitivity, and all were sensitive ; 1 of 28 
cultures from the same number of patients was resis- 
tant to P.A.S. For a three-month period the 20 PH 
treatment is thus bacteriologically as well as clinically 
effective. As an indication of the ability of the 20 PH 
combination to prevent the emergence of isoniazid- 
resistant strains, it will be recalled that in an earlier 
stage of the trial 64% of 132 positive cultures from 
243 patients on isoniazid alone were resistant at three 
months (Medical Research Council, 1953c). 

Before a valid comparison of the relative efficacy of 
the four treatments SH, S2H, 20 PH, and 10 PH could 
be made, it was necessary to exclude the patients in 
subgroup 1A, who were allocated only to the SH and 
20 PH treatments. When this was done, no marked 
differences in clinical response were apparent between 
patients on each of the four treatments, but a full 
clinical evaluation must await the results for the larger 
number of patients now under study. However, the 
bacteriological information already available, although 
based upon small numbers, is of sufficient importance to 
warrant discussion. 

The results of sensitivity tests for the 20 PH and the 
10 PH patients at three months showed practically no 
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Results of isoniazid-sensitivity tests at three months. 








development of bacterial resistance, either to isoniazid 
(see Chart) or to P.A.S., in patients on either of these 
treatments. The finding that 10 PH appears to be 
bacteriologically an effective treatment should lend parti- 
cular interest to the detailed study, in due course, of 
the clinical findings in 10 PH patients. 

The preliminary comparison of the results of sensi- 
tivity tests for the SH and S2H patients at three months 
indicates a less satisfactory situation for the latter treat- 
ment. Although the development of streptomycin resist- 
ance was largely prevented by each combination, the inci- 
dence of isoniazid-resistant strains at three months (see 
Chart) was noticeably greater for the S2H than for the 
SH patients. If, on larger numbers, this difference is 
confirmed, it will represent a definite disadvantage of 
the combination streptomycin 1 g. twice a week plus 
isoniazid. 

In conclusion, this analysis has demonstrated that 
P.A.S. (sodium) 20 g. daily plus isoniazid 200 mg. daily, 
when used for a three-month period, is very effective, 
both clinically and bacteriologically, in the treatment 
of pulmonary tuberculosis. It ranks with the most 
efficacious chemotherapeutic combinations so far tested 
in this trial—namely, streptomycin 1 g. daily plus 
isoniazid 200 mg. daily and streptomycin 1 g. daily plus 
P.A.S. (sodium) 20 g. daily. It possesses an advantage 
over these two established treatments in that both drugs 
are administered by mouth. 


Vv. SUMMARY 


As part of a clinical trial of isoniazid (isonicotinic 
acid hydrazide) in the treatment of pulmonary tuber- 
culosis, 391 patients were studied in 50 hospitals - 
119 were treated with streptomycin (1 g. daily) plus 
isoniazid (100 mg. twice a day), 100 with streptomycin 
(1 g. twice a week) plus isoniazid (100 mg. twice a day}, 
101 with P.A.S. (sodium salt, 5 g. four times a day) 
plus isoniazid (100 mg. twice a day), and 71 with P.A.S. 
(sodium salt, 5 g. twice a day) plus isoniazid (100 mg. 
twice a day). When submitting a case the physician 
did not know which treatment the patient would receive, 
this being determined by random allocation. The present 
report analyses results at the end of three months’ 
treatment. 

Three main groups were observed : Group 1, acute 
rapidly progressive disease of recent origin ; Group 2, 
other forms considered suitable for chemotherapy ; 
Group 3, chronic disease considered unlikely to respond 
to chemotherapy. 

For reasons given, the principal comparison in the 
report is between the patients in Groups 1 and 2 on 
streptomycin 1 g. daily plus isoniazid 200 mg. daily 
(SH) and those on P.A.S. (sodium) 20 g. daily plus 
isoniazid 200 mg. daily (20 PH). (A full comparison 
of all four treatments will be made when results for 
more patients are available.) 

On admission, these two treatment series had a similar 
distribution of patients with severe and less severe illness. 
At the end of three months the general condition had 
improved in 89% of the SH patients and 88% of the 
20 PH patients. The average gain in weight during the 
period was 12.8 Ib. (5.8 kg.) for the SH patients and 
10.8 Ib. (4.9 kg.) for the 20 PH patients. The tempera- 
ture fell to normal in 79% of febrile SH patients and 
85% of febrile 20 PH patients. In patients with an 
E.S.R. of 21 or more before treatment the rate fell 
to 10 or less in 37% of those on SH, compared with 
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46% of those on 20 PH. Changes in radiographic 
appearances were independently assessed by a radiologist 
unaware of the treatment of any patient. Two-plus or 
three-plus improvement was seen in 54% of SH and 
42% of 20 PH patients. There were two radiographic 
deteriorations and one death on each treatment. None 
of the above differences is statistically significant. 

The proportion of patients bacteriologically negative, 
both on direct examination and on culture, at a single 
examination at three months was 65% for the SH series 
and 66% for the 20 PH series. 

Bacillary resistance to isoniazid was found in 2 of 
39 culture-positive SH patients tested at three months, 
compared with 0 of 29 similar 20 PH patients. Bacillary 
resistance to streptomycin was found in 1 of 38 culture- 
positive SH patients, and to P.A.S. in 1 of 28 similar 
20 PH patients. 

It is concluded, judging solely from the results at three 
months, that P.A.S. (sodium) 20 g. daily plus isoniazid 
200 mg. daily is a very effective combination of drugs, 
both clinically and bacteriologically ; it ranks with the 
most efficacious treatments so far studied—namely, 
streptomycin 1 g. daily plus isoniazid 200 mg. daily 
and streptomycin 1 g. daily plus P.A.S. (sodium) 20 g. 
daily. 

A supplementary clinical comparison of all the 219 
patients on streptomycin plus isoniazid and all the 172 
on P.A.S. plus isoniazid confirms the clinical efficacy 
of combining P.A.S. with isoniazid. However, patients 
on streptomycin plus isoniazid gained a little more 
weight, and a higher proportion showed substantial 
radiographic improvement. 

A preliminary analysis of results of sensitivity tests on 
each of the four treatments shows that P.A.S. (sodium) 
10 g. daily plus isoniazid 200 mg. daily may prove to 
be a bacteriologically effective combination for at least 
three months. On the other hand, treatment with 
streptomycin 1 g. twice a week plus isoniazid 200 mg. 
daily is apparently less effective than streptomycin 1 g. 
daily plus isoniazid 200 mg. daily in preventing the 
development of bacterial resistance to isoniazid over a 
three-month period. 
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DESENSITIZATION TO STREPTOMYCIN 
AND P.A.S. 


BY 


JOHN CROFTON, M.D., F.R.C.P. 


From the Department of Tuberculosis and Diseases of the 
Respiratory System, University of Edinburgh 


It is not proposed to discuss in detail in this paper the 
symptoms of hypersensitivity to streptomycin or P.A:S. 
(para-aminosalicylic acid), but only to emphasize that 
desensitization is possible. In patients sensitized by 
treatment with streptomycin or P.A.S. desensitization 
is usually easy, and has been referred to briefly else- 
where (Crofton, 1953). It is much more difficult to 
desensitize individuals sensitized to streptomycin by 
handling it in the course of their work, and I have seen 
no previous report of this being successfully accom- 
plished. 


Desensitization of Streptemycin-handlers 


The recent statement from the Ministry of Health 
(1953) indicates that a number of people whose duty 
involves the handling of streptomycin become sensitized 
to the drug. In many cases the degree of sensitivity is 
very high ; a nurse may not only be unable to administer 
streptomycin injections but may be unable to work in 
a ward where they are given or enter a room where the 
injections are prepared. The previous literature on this 
subject has been well reviewed in the Ministry of Health 
report and will not be recapitulated here. The present 
report is only to emphasize that even individuals highly 
sensitive to streptomycin can be desensitized, and to 
describe two cases in which this has been done. 


Case 1 


A ward sister aged 37 had no family or personal history 
of allergy. Two years before admission to hospital she had 
begun giving streptomycin injections, and during the five 
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months before the onset of symptoms one year previously 
she had been giving injections daily to between two and 
nine patients. She had not worn rubber gloves. One year 
before admission she began to notice swelling of the peri- 
orbital tissue of the right eye, which reached its maximum 
two hours after giving streptomycin injections. (She had 
previously lost her left eye in an accident.) These symptoms 
gradually increased, and eight months before admission a 
patch test with streptomycin was done on her back. This 
resulted in severe local reaction and also local redness and 
swelling around her right eye. By this time she had become 
so sensitive that she was liable to develop the reaction 
whenever she went into the ward, and she had to be put 
off work. Even then she found that a flare occurred in 
the eye if she went to visit one of her friends who was 
changing after coming off duty. 

At the time of admission she had not been in contact 
with streptomycin for some time, and there were no abnor- 
mal physical signs. An intradermal test with 50 xg. of 
streptomycin in 0.1 ml. produced a local reaction with 
oedema 4 by 4 mm. in diameter and an erythema 20 by 
18 mm. at six hours. One hour after the injection there 
was a reaction in the eye, with reddening and itching of 
the right cheek. She was placed on diphenhydramine hydro- 
chloride, 50 mg. three times a day, and then two injections 
of distilled water were given, without reaction, on successive 
days. Thereafter she had a first injection of 10 wg. of 
streptomycin. The next day she said she felt slightly un- 
well, but there was no local reaction. It was thought that 
this feeling might be due to overdosage with diphenhydra- 
mine, and this was reduced to 50 mg. twice a day. On the 
following two days intramuscular injections of 20 and 
50 pg. successively of streptomycin were given without in- 
cident. On the 4th day 100 “g. Was given, but 16 hours 
later she developed redness and oedema of the right eyelids. 
This lasted for two days. No streptomycin was given until 
the evening of the second day, and diphenhydramine was 
increased to three times a day. 

On the 6th day after starting treatment the dosage of 
streptomycin was reduced to 50 ug. On the 7th and 8th 
days no injections were given as there was still slight 
desquamation of the right eye but no oedema. On the 
9th day 100 “g. was given again with no reaction. On the 
10th day 200 wg. produced oedema and redness of the 
upper eyelid six hours later. On the following day this 
dose was repeated with an extra dose of diphenhydramine 
and there was no reaction. On the 12th day the dose was 
stepped up to 300 »g. and produced no reaction. On the 
13th day, following 500 »g., there was marked swelling and 
oedema of the right eyelids, and 2} hours after the injection 
she was hardly able to open the eye. At the same time 
the patch test on her back which had been done eight 
months previously became red and hot. On the 14th day 
this reaction had subsided and the 500-ug. dose was repeated. 
The reaction in the back and eye occurred again, but less 
severely than previously, and on the evening of the 15th 
day the 500-ug. dose was repeated with no reaction. With 
the succeeding doses of 600, 800, 1,000, and 1,250 ug. there 
was no reaction, but with 2-, 3-, and 4-mg. doses there was 
very slight swelling and itching of the eyelids. 

On the 23rd day 6 mg. produced no reaction, but there 
was a slight one with the 10-mg. dose the next day. This 
had subsided by the evening of the 25th day and 12 mg. 
was given. Thereafter 20, 30, 50, and 100 mg. were given 
without incident, but 0.2 g. on the 30th day was followed 
by redness and itching. There was no reaction to 0.3 g. 
on the 31st day, but there was a slight reaction to 0.5 g. on 
the 32nd. Thereafter 0.7 g. and 1 g. were given without any 
reaction. Diphenhydramine was then stopped. For a couple 
of days she complained of headache and nausea, but this 
was relieved by giving 50 mg. of diphenhydramine on the 
third day. The next day there was some recurrence, which 
was relieved by giving glucose in a diphenhydramine cap- 
sule. Thereafter there was no further trouble. A further 
injection of 1 g. was given after the cessation of diphen- 
hydramine treatment, and there was no reaction. 


The intradermal test with 50 ug. of streptomycin was then 
repeated and there was no reaction whatsoever. Gauze 
soaked in 50% streptomycin solution was strapped on her 
back for 24 hours with no reaction. She was therefore 
regarded as having been desensitized, and returned to’ work 
in tuberculosis wards. Three years later she has had no 
recurrence of trouble. She has on the whole avoided giving 
streptomycin injections herself, but has occasionally done 
so, taking the precautions we have previously outlined 
(Crofton and Foreman, 1948). 

Summary of Case 1.—A nursing sister aged 37 became 
sensitized to streptomycin after giving injections for about 
a year. The sensitivity consisted of redness and swelling 
around the right eye, and was so severe that she was unable 
to enter a room in which one of her colleagues was changing 
after coming off duty. Skin tests confirmed the streptomycin 
sensitivity and desensitization was carried out by giving 
ascending daily intramuscular injections of streptomycin 
over 35 days, the first injection being 10 »g. and the last 1 g. 
Minor reactions occurred during the course of desensitization. 
She has subsequently worked for three years in tt.perculosis 
wards without incident. This patient was a sensible woman 
and could probably have been desensitized as an out-patient, 
but she was admitted to hospital, partly because I had not 
carried out such desensitization previously and partly be- 
cause the sanatorium in which she worked was situated a 
long way away. 

Case 2 


An assistant nurse aged 47 had no personal or family 
history of allergic conditions. In February, 1948, she had 
begun giving streptomycin injections, up to about 28 a day. 
Rubber gloves were available but were seldom worn. In 
November, 1948, she began to develop conjunctivitis and 
periorbital swelling. In January, 1949, a streptomycin patch 
test was said to have been positive. Subsequently she did 
not handle streptomycin herself, but continued to work in 
the tuberculosis wards. In May, 1949, the condition recurred 
and by September she had also developed a dermatitis of 
the arms and hands. Thereafter she ceased work in the 
wards and during this time had almost no trouble. In 
January, 1952, she had a recurrence on the eyes and on 
the arms. Just before the onset of this she had passed 
through a room where streptomycin injections were being 
prepared. Amn intradermal injection of 25 ug. of strepto- 
mycin resulted in an erythema 9 by 10 mm. at 24 hours, 
almost no reaction being present at six hours. The patient 
had a difficult personality. It did not prove possible to 
desensitize her as an out-patient and she was consequently 
admitted to hospital. 

Mepyramine maleate, 100 mg. three times a day, was 
given and desensitization was begun with an intramuscular 
dosage of 50 ~g. Daily doses of 75, 100, 200, and 400 xg. 
were given without incident. When given 500 ug. and 
subsequent doses of 800 and 1,600 ug. the rash became a 
little worse, with slight itching on the forehead. The 1,600- 
wg. dose was therefore repeated for five days, until the 
reaction subsided. On the 14th day 2 mg. was given. There 
was again some reaction, so 1.6 mg. was given on the 15th 
day and no injections on the 16th or 17th. Owing to the 
persistence of reactions three further injections of 2 mg. 
were given between the 18th and 20th days, 2.5 mg. on the 
21st, 3 mg. on the 22nd, and 3.5 mg. on the 23rd and 24th. 
On the 25th to the 29th days no injections were given, 
because of persistent dermatitis. Then 3.5 mg. was again 
given. 

Subsequently the dose was raised slowly with occasional 
intermissions of a day or two days and on several occasions 
repetition of doses. The doses (in mg.) on successive days 
were 4, 4, 4, 4.5, nil, 5, 5.5, nil, 5.5, 6, 6.5, 7, 7.5, nil, nil, 
7.5, 8, 8.5, 9, 9, nil, nil, 9, 9.5, 10, 12, 14, 16, nil, 18. At 
this stage there was again a slightly more severe reaction, 
exaggerated by her difficult personality, and no injections 
were given for three days. The reaction subsided and injec- 
tions were resumed: 18, 19, 20, 22, 24, 25, 27, 30, 32, 34, 
38, 43, 50, 70, 75, 85, 100, 120, 120, 150, 180, nil, nil, 180, 
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nil, 200, nil, 220, 220, 240, 260, 280, 300, 330, 360, 380, 
400, 420, 450, 500 mg. At this point an error was dis- 
covered, most unfortunate but of some interest. It was 
found that, by mistake, desensitization had been carried 
out With dihydrostreptomycin sulphate instead of with 
streptomycin sulphate. Streptomycin sulphate was sub- 
stituted and, foolishly, the same dose as the previous dose 
of dihydrostreptomycin was given—that is, 500 mg. There 
was a very severe reaction. Although the temperature rose 
only to 98.8° F. (37.1°C.), there was a brisk generalized 
rash, erythema, slight oedema of the eyes, and great exacer- 
bation of the peripheral dermatitis. Injections were stopped 
for five days until the reaction had subsided and everyone 
had calmed down. 

Desensitization. was then recommenced with streptomycin 
sulphate, starting with 50 »g. It was found possible to 
increase the dose quite rapidly, indicating that the dihydro- 
streptomycin had at least partially desensitized the patient 
to streptomycin. The dose was increased from 50 pg. to 
5 mg. within nine days. There was a slight reaction at this 
stage, an‘) subsequent doses of 5, 8, 10, 15, and 25 mg. were 
given without reaction. A dose of 45 mg. resulted in a 
slight reaction lasting three days, but the dose was increased 
from 45 to 140 mg. within the succeeding week. At 140 
mg. a small patch of dermatitis appeared on the chin and 
no injections were given for four days. Over the next 25 
days the doses were increased from 150 mg. to 1 g. with 
no significant incidents. Mepyramine maleate was then 
stopped and intradermal tests were repeated with 100 xg. 
of streptomycin. There was no reaction. A piece of gauze 
soaked in 50% streptomycin was then applied to the back 
for 24 hours without any reaction. Desensitization had 
therefore apparently been accomplished. Unfortunately, in 
spite of this, the patient refused to return to work in the 
wards, and it has not been possible to test out in practice 
the success of the desensitization. 

Summary of Case 2.—An assistant nurse aged 47, who 
had developed a streptomycin dermatitis and who was 
highly sensitive to the drug, was desensitized to dihydro- 
streptomycin by being given daily intramuscular injections, 
rising from 50 yg. to 0.5 g. over fifteen weeks. At this 
stage streptomycin was substituted, resulting in very severe 
reaction. Desensitization was recommenced with strepto- 
mycin over the succeeding eight weeks, in which the intra- 
muscular dose was increased gradually from 50 ug. to 1 g. 
Intradermal and patch tests of streptomycin were negative at 
the end of the desensitization period, but the patient refused 
to return to work in tuberculosis wards. 


Comment 


It seems clears, therefore, that desensitization in indi- 
viduals whose skin has become sensitized to streptomycin 
by contact is quite feasible, although it may take several 
months and minor reactions may occur. It is probable that 
the patient’s mentality may have something to do with the 
speed with which desensitization is attained. In the first 
case the patient was a sensible woman and, in spite of some 
minor reactions, desensitization was readily achieved in a 
period of 35 days, excluding the time utilized in doing tests. 
The second patient had a difficult personality and tended 
to exaggerate her reactions. In consequence, even allowing 
for the error over dihydrostreptomycin, desensitization took 
much longer. It was apparent that there was some cross- 
desensitization to dihydrostreptomycin and that the initial 
use of that substance for desensitization had resulted in 
partial desensitization to streptomycin, for subsequent 
desensitization to streptomycin itself took only eight weeks. 
It is felt that, with a sensible individual, it should be quite 
feasible to carry out desensitization on an out-patient basis. 
This in fact has been done elsewhere, using methods similar 
to those described (personal communication, Dr. Michael 
Gibson). 

Desensitization of Patients 

In patients undergoing treatment with streptomycin and 

P.A.S. hypersensitivity reactions are well known. The com- 
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monest manifestation is fever, usually occurring 10 to 25 
days after starting treatment. Any fever at this stage of 
treatment should be regarded as a hypersensitivity reaction 
until proved otherwise. Rashes may be seen, with or with- 
out fever. When such a reaction occurs chemotherapy 
should be stopped. Continuation in spite of a warning 
fever has resulted in severe liver damage, encephalitis, or 
other serious hypersensitivity reactions, especially in the 
case of P.A.S. When the reaction has subsided one may 
test for hypersensitivity by giving 0.5 g. of streptomycin. 
If the patient is hypersensitive symptoms such as mild fever, 
a rash, or itching of the skin occur within an hour or two. 
If there is no reaction a dose of 1 g. is given in order to 
make certain. When the reaction, if any, has subsided, a 
half-dose of P.A.S. (usually 2.5 g.) is given, for the patiert 
may be sensitive to both drugs. Again a reaction will 
usually occur within an hour or two. If there is none a 
full dose (5 g.) is repeated two or three times to make 


certain. 

Desensitization is then begun. If the patient is sensitive 
to both drugs it is well to desensitize to P.A.S. first, as 
resistance to this drug develops less readily ; after desensitiz- 
ation normal doses of P.A.S. can then be used to cover the 
desensitization to streptomycin. It is usually adequate to 
start with 0.5 g. of P.A.S., working up to the full dose by 
daily increments over 10 to 14 days. With streptomycin an 
initial dose of 0.1 g. is usually low enough, and this can 
be increased to 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, and 1 g. 
in the succeeding days, desensitizing over 10 to 14 days. 
In both cases, if there is any reaction the last dose is 
repeated after the reaction has subsided. 

Personally I have encountered no difficulties in a large 
number of patients desensitized ; it is a very much easier 
matter than the desensitization of streptomycin-handlers. 
The following patient is an example. She was sensitive to 
both drugs and was a little more difficult than usual to 
desensitize, but presented no major problems. 


Case 3 


A female schoolteacher aged 23 was admitted with 
pulmonary tuberculosis of recent origin. She was started 
on streptomycin, 1 g., and P.A.S., 15 g. daily, the latter 
being increased to 17 g. within a few days. She had a 
slight fever up to 99° F. (37.2° C.) or a little above. On 
the 22nd day the temperature rose to 100.6° F. (38.1° C.) 
in the evening ; it was normal the next morning, but rose 
to 104° F. (40° C.) that evening, with a bright red morbilli- 
form rash over the body. P.A.S. was stopped and the next 
day the temperature subsided. That evening she received 
the normal dose of streptomycin and the temperature again 
rose to 104° F. (40° C.), with rigors, exacerbation of the 
rash, and Raynaud’s phenomenon in the fingers. Strepto- 
maycin was then stopped also and an antihistamine drug 
given. The temperature was normal next day and the rash 
cleared within two days. A test dose of 2.5 g. of P.A.S. 
resulted in a faint rash and itching of the skin one hour 
later. Two days later a test dose of 0.5 g. of streptomycin 
resulted in pains in the arms and flushing of the face and 
conjunctivae. Both these reactions subsided within 12 
hours. 

Desensitization to P.A.S. was begun with 0.5 g. the first 
day in a single dose, 0.5 g. four times on the 2nd day, 0.5 g. 
five times on the 3rd day, 1 g. four times on the 4th day 
(slight itching of skin). On successive days the following 
doses were then given, each five times a day: 1.5, 2, 2.5, 
and 3 g. On the last-mentioned dose there was slight 
prickling of face and legs lasting one to two hours after 
each dose, but the dose was maintained and within ten days 
could be raised to 17.5 g. a day. Desensitization to strepto- 
mycin was then begun with 0.1 g. on the first day. Slight 
prickling of the legs occurred with this dose and with the 
0.2-g. dose the next day. The latter was repeated, as was 
the 0.4-g. dose a few days later, but the full 1-g. dose was 
reached on the 12th day. P.A.S. was continued throughout 
the desensitization to streptomycin. Thereafter there was 
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no further trouble. Chemotherapy was continued for over 
a year, during which she had a segmental resection of the 
residual disease. : 

Summary of Case 3—A female patient aged 23 developed 
a high temperature and a morbilliform rash after 22 days 
on streptomycin and P.A.S. Test doses proved she had 
become sensitive to both drugs. The daily dose of P.A.S. 
was gradually increased from 0.5 g. to 15 g. over 11 days; 
10 days later it was raised to 17.5 g. Streptomycin doses 
were increased from 0.1 to 1 g. daily over 12 days. Sub- 
sequently she continued both drugs for over a year without 
incident. ' 


Summary 

Desensitization of streptomycin-handlers who have 
become hypersensitive to the drug is difficult but quite 
feasible. Two cases are reported. 

By contrast, patients who acquire hypersensitivity to 
streptomycin or P.A.S. during treatment are usually 
readily desensitized. As an example a case is described 
of a patient hypersensitive to both drugs. 


My thanks are due to the residents and nursing staff at 
Hammersmith Hospital, London, the Northern General Hospital, 
and Southfield Hospital, Edinburgh, who carried out the day-to- 
day treatment of these patients. 
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The fall in total peripheral resistance which occurs after 
the administration of the ganglion-blocking agent hexa- 
methonium bromide is not distributed equally between 
the vascular areas of the body; there follows, there- 
fore, a redistribution of peripheral blood flow. Thus 
the flow to the foot and toes is greatly increased, while 
that to the calf segment of the leg muscles is diminished ; 
vascular resistance in the liver decreases enough to main- 
tain the blood flow at its previous level (Freis ef al., 
1952). The more complex changes in the kidneys have 
been described by these and other authors (Kirkendall 
and Culbertson, 1952; Mackinnon, 1952; Miles et al., 
1952 ; Moyer et al., 1952). The effects upon the cerebral 
and coronary circulations are of particular importance, 
considering how serious might be the risk of impair- 
ment of the blood supply to heart or brain in hyperten- 
sive patients. Crumpton and Murphy (1952) have shown 
that in dogs with experimental renal hypertension the 
vascular resistance in the coronary system is slightly re- 


duced by hexamethonium and that the mean coronary 
blood flow is maintained. These authors have further 
outlined the results of their studies of the cerebral circu- 
lation in six patients with hypertension and grade III to 
IV retinopathy before and after blood-pressure reduction 
with hexamethonium bromide. The present investigation 
covers the same field in a series of hypertensive patients, 
in all of whom the changes in the fundi were classified as 
grade II (Keith-Wagener-Barker) with the exception of 
one case of malignant hypertension and grade IV retino- 
pathy (Patient 2). 


Methods 


The studies were carried out on six patients with arterial 
hypertension who had been admitted to hospital for treat- 
ment with subcutaneous hexamethonium bromide. The 
nitrous oxide technique of Kety and Schmidt (1945, 1948) 
as modified by Scheinberg and Stead (1949) was employed, 
constant-rate samples over the ten-minute periods being 
withdrawn by means of an electrical device (Dewar et ali., 
1953). In three cases cerebral venous blood was sampled 
through a needle introduced direct into the superior jugular 
bulb (Myerson et al., 1927 ; Gibbs et al., 1945); in the 
remainder cerebral venous blood was obtained through a 
cardiac catheter inserted into the left antecubital vein, the 
technique of which has been described elsewhere (Dewar 
et al., 1953). Mean cerebral blood flow (C.B.F.) was calcu- 
lated according to the formula : 

CVwe X S x10 


fs (A—V) dt 
where CV is the concentration of nitrous oxide in the cere- 
bral venous blood in volumes % at the end of the ten- 
minute period, S is the partition coefficient of nitrous oxide 
between brain tissue and blood (known to be unity), and 
fS (A—V) dt is the integral of the arterial-cerebral venous 
nitrous oxide difference for the period as determined from 
the difference between the nitrous oxide concentrations of 
the integrated arterial and cerebral venous samples. 
Blood-pressure readings were made by the auscultatory 
method in the arm held at heart level, and the mean arterial 
blood pressure (M.A.B.P.) for each ten-minute period was 
calculated by adding one-third of the average pulse pressure 
to the average diastolic reading. The cerebral vascular 
resistance (C.V.R.) was taken as the quotient of M.A.B.P. 
divided by the mean C.B.F. In four cases analyses for 
oxygen content were made on the integrated arterial and 
cerebral venous samples and the cerebral oxygen consump- 
tion (CMROs:) calculated by dividing the product of the 
mean arterio-venous oxygen difference (A—VO:) and 
mean C.B.F. by 100. The gas analyses were made in a 
Van Slyke—-Neill manometric apparatus, and were all per- 
formed by one of us (A. R. J.). Two estimations of blood 
flow were made on each patient, separated by at least 25 
minutes. The conditions of the second were identical with 
those of the first except for the prior administration of 
hexamethonium bromide by intravenous or subcutaneous 
injection in a dose sufficient to cause significant blood- 
pressure reduction. The second estimation was not begun 
until the blood pressure had stabilized at its new level. The 
results of the studies are shown in the Table. 
Hexamethonium bromide produced an average fall in the 
M.A.B.P. of 30% (t = 4.7, P< 0.01). This was accompanied 
by a 28% decrease in the C.V.R. (t = 3.7, P < 0.05), which 
in four instances fell to a value within the normal range 
(Kety and Schmidt, 1948). No significant change occurred 
in the mean C.B.F. during the period of blood-pressure 
reduction, successive estimations showing close agreement. 
(In each pair this was in fact within the range of twice the 
theoretical standard error of the method as performed by 
us—Dewar et al., 1953.) In the four cases in which this 
was estimated, no essential alteration occurred in the 





C.B.F. in ml. per 100 g. brain per minute= 


~A—VOs: difference, nor in the rate of CMROs:. These 


results agree with those obtained by Crumpton and Murphy 
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Effect of Hexamethonium Bromide on the Cerebral Circulation in Hypertension 



































| Cerebral Venous : M.A.B.P. C.B.F c.¥.2. A—VO CMR 
Patient Sex Age Fundi Sampling I ee : — 
Technique os E G E Cc E Cc E © E 
1 F 62 | Grade li | Percutaneous |. 48 mg. iv. 18 | 103 | 37 | 38 | #s 127) —| —| —] — 
2 F 32 “ IV a - en 160 12 60 57 2:7 2°2 — — _— ome 
3 F 48 oe ll rn a subcut. 137 91 4s 46 2°83 2-0 6:7 71 3-2 3-3 
4 M 56 a Il | Cardiaccatheter | 45 _,, ° 191 169 55 $1 3-5 2-2 7-6 7°5 4-2 3-8 
5 M 49 a - 9 10 127 lil 38 38 3-3 3-0 9-6 9-2 3-7 3-4 
6 M 57 ma ll a a 15 132 100 59 58 2:2 1-7 48 5-7 29 3-3 
Mean age - $1 Mean values .. 153 107 50 48 3-2 2-3 7-2 7-4 3-5 3°5 












































C = Control observations. 


E = Observations following the administration of hexamethonium bromide. 


M.A.B.P. = Mean arterial blood pressure (mm. of mercury) over ten-minute period. 
C.B.F. = Mean cerebral blood flow (ml. blood per 100 g. brain per minute) over ten-minute period. 


C.V.R. = Mean cerebral vascular resistance (mm. mercury per ml. blood pe 


er 100 g. brain per minute) over sen-eninnte period. 


A—VO, = Mean arterial-cerebra! venous oxygen difference (ml. O, per 160 ml. blood) over ten-minute peri 
CMRO, = Mean cerebral oxygen consumption (ml. O, per 100 g. brain per minute) over ten-minute period. 


(1952) in their group of six hypertensive patients with grade 
III to IV retinopathy ; they found no significant alteration 
in the C.B.F., A-VO2, and CMROs: values after reduction 
of the M.A.B.P. and C.V.R. with hexamethonium by 29% 
and 30% respectively. 

It seems unlikely that hexamethonium lowers the ab- 
normal cerebral vascular tone in hypertension by blocking 
sympathetic impulses to the cerebral vessels, since it has 
been shown that, while unilateral and bilateral procaine in- 
jections of the stellate ganglion produce no alteration in 
C.V.R. in hypertensive conditions (Harmel ef al., 1949; 
Scheinberg, 1950), such relaxation follows various proce- 
dures which result in decrease in the systemic arterial 
pressure—namely, the administration of dihydroergocornine, 
thoraco-lumbar sympathectomy, and differential spinal 
sympathetic block (Hafkenschiel et al., 1950 ; Shenkin eg al., 
1950 ; Kety er al., 1950). The nature of the mechanism by 
which increased cerebral vascular resistance is maintained 
in hypertensive states, and by which it falls when the arterial 
pressure head is reduced, is not fully understood, but it 
appears to be a homeostatic response on the part of the 
cerebral circulation, which tends to maintain the cerebral 
blood flow and metabolism within normal limits. 

These findings imply that cerebral nutrition and meta- 
bolism will not ordinarily be impaired by the treatment of 
hypertensive patients with hexamethonium bromide, since 
cerebral vascular relaxation to a degree sufficient to main- 
tain adequate cerebral blood flow and oxygen consumption 
accompanies blood-pressure reduction of the order obtained 
above. Whether this mechanism is able to compensate for 
the more drastic and sudden hypotension which may some- 
times follow the administration of this drug in sensitive 
patients is less certain, since it has been shown that the acute 
hypotension consequent upon differential spinal sympathetic 
block diminishes mean C.B.F. values (Kety et al., 1950). 
Further, the possibility of an increased likelihood of cere- 
bral thrombosis in patients in whom arterial disease favours 
the occurrence of such a complication cannot be considered 
to be eliminated by the present findings; a decrease in 
C.V.R., assuming blood viscosity and intracranial tension 
to remain constant, implies increased vessel calibre and 
increased blood volume per unit weight of tissue. This, if 
the mean C.B.F. does not alter, will cause slowing of the 
linear flow rate and prolongation of the local circulation 
time. It remains possible that such a result would con- 
tribute to the development of intravascular thrombosis. 


Summary 

The cerebral bioud flow has been estimated by a 
modification of the nitrous oxide method in six patients 
suffering from arterial hypertension before and after 
administration of hexamethonium bromide. The mean 
arterial blood pressure fell by an average of 30%, but 
no significant change occurred in mean cerebral blood 
flow. The rate of cerebral oxygen utilization was 


measured in four of these patients and showed no essen- 
tial alteration. The practical implications of these find- 
ings is briefly discussed. 


We wish to acknowledge our indebtedness to Mr. H. Campbell, 
of the Department of Industrial Health, King’s College, Durham 
University, for help with the statistical analysis, and to Mr. T. 
Copeland for much technical assistance. 
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The Royal Medico-Psychological Association’s journal, 
the Journal of Mental Science, celebrates its centenary this 
month. It was in 1852 that the Association of Medical 
Officers of Asylums and Hospitals for the Insane decided 
at a meeting held in Oxford to establish a special asylum 
journal; and in November, 1853, the first issue of the 
Asylum Journal, as the Journal of Mental Science was then 
called, was published. Its aim was to “afford a medium of 
intercommunication between men engaged in the construc- 
tion and management of asylums, in the treatment of the 
insane, and in all subsidiary operations. . . . It will be a 
record of improvements and experiments in psychothera- 
peutics.” An editorial article in this issue was devoted to 
“The Headdress of Pauper Lunatic Men.” A stone-coloured 
fustian forage cap was recommended as peculiarly well suited 
for the use of the insane—‘ Its weight is 44 oz., its cost, 
home made, 7d.” (only a penny more than the Asylum 
Journal). It was admitted that the cap’s appearance became 
“perhaps a little odd” when the fustian washed out white. 
“ By no means an ill-looking cap,” however, it was strongly 
advocated for epileptics subject to frequent and heavy falls. 
This was a modification of the old-fashioned epileptic 
ring, which “ certainly had a somewhat uncouth appearance 
and suggested ... the belt of Saturn or the halo of a 
Saint,” and was a chamois leather ring, stuffed with curled 
horsehair, somewhat in the shape of a narrow quoit and 
=— with grey serge—evidently an early type of crash 
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Intubation of the stomach to obtain samples of gastric 
juice for examination has two major disadvantages. 
Even with expert assistance it often proves distressing 
to the patient, and the act of swallowing the tube tends 
to alter the composition of the juice. Thus, nausea and 
retching inhibit the secretion of gastric hydrochloric acid 
in dogs even when histamine is injected every ten 
minutes (Grossman et al., 1945), and the presence in the 
stomach of excessive saliva reduces the acid content 
(Zaus and Fosdick, 1934). 

The most important information which the clinician 
wants from a gastric analysis is the ability or otherwise 
of the stomach to secrete hydrochloric acid. This can 
now be obtained by a simple test which does not involve 
the passage of a tube. This paper describes the origin 
of the test, its use by other workers, and some personal 
results. 


Rationale and Development of Test 


Following the work of Adams and Holmes (1935) on 
synthetic ion-exchange resins, H. L. Segal, of Rochester, 
New York, became interested in their use as antacids (Segal 
et al., 1945). The therapeutic trials were disappointing, but 
in 1948 he and his co-workers began to develop the idea 
that an ion-exchange resin to which a special indicator 
cation was attached could be used to detect gastric hydro- 
chloric acid without intubation. 

The preparation and use of such a compound was first 
reported by Segal et al. (1950a). Starting with the resin 
“amberlite XE-96,” which has the general formula 


O 
R{CY yn, a cation exchange indicator compound, 
es 


now marketed under the trade name of “ diagnex,” was 
produced by replacing the hydrogen ions of the carboxylic 
acid groups with quininium ions. Studies in vitro showed 
that the displacement of the quininium cations of this com- 
pound by cations in solution depended on various factors, 
the most important being the hydrogen-ion concentration. 
Sodium, potassium, and calcium replaced quinine only 
slightly, but magnesium was more powerful in this respect. 
When the compound was given orally to patients the hope 
that quinine would be easily liberated by the hydrogen ions 
of the hydrochloric acid present in gastric juice was con- 
firmed. The quinine set free was rapidly absorbed and 
approximately a third excreted in the urine (Goodman and 
Gilman, 1941). The time of appearance, as well as the 
amount of quinine in the urine, was noted to avoid mis- 
interpretation resulting from later ionic exchange in the 
small intestine. 

In their preliminary clinical study Segal cf al. (1950a) 
gave the quininium indicator compound orally in 2-g. doses 
with 50 ml. of 7% alcohol to 63 patients whose gastric secre- 
tory response to alcohol had been determined by the usual 
intubation technique on a previous day. In 34 of the 38 
patients with free gastric hydrochloric acid quinine was 
found, on qualitative testing, in the urine excreted during 


the first, second, and third hours after the administration of 
the compound, whereas none of the 25 with achlorhydria 
showed quinine in the first-hour urine and 20 also failed to 
excrete it in the second. They concluded that the appear- 
ance of quinine in the urine during the first and second 
hours indicated the presence of free gastric hydrochloric 
acid, and delay in its excretion until the third hour was 
compatible with achlorhydria. A few patients passed 
quinine only in the second and third hours and not in the 
first ; quantitative testing by a photofluorimetric technique 
was then necessary to confirm the presence or absence of 
free hydrochloric acid. 

Further experiences with the test were described by Segal 
et al. (1950b), Segal (1951), and Segal ef al. (1953). It was 
established that achlorhydria could be differentiated from 
the presence of free hydrochloric acid by the total quantity 
of quinine excreted in the first two hours after the 
ingestion of diagnex. Out of 257 subjects who were known 
to secrete hydrochloric acid and 85 with proved achlor- 
hydria, only four gave inconsistent results by the tubeless 
technique. 

Other favourable reports, in smaller series of cases, were 
published by Malach and Banks (1952) and Flood eft al. 
(1953). Harkness and Durant (1953) made an indicator 
exchange compound similar to diagnex and showed that 
patients with free gastric hydrochloric acid excreted con- 
siderably more quinine than those with achlorhydria. 


Present Investigation 


Method.—The patients, none of whom had been ingesting 
vitamins or drugs containing calcium, magnesium, iron, or 


_aluminium during the previous 24 hours, were investigated 


in the following manner. After an eight-hour fast the 
bladder was emptied and the urine saved. Immediately 
afterwards 0.5 mg. of histamine acid phosphate was injected 
subcutaneously and 2 g. of diagnex, in 4:0z. (114 ml.) of 
water, given orally with instructions to avoid chewing the 
granules. Thereafter the bladder was emptied at the end 
of one and two hours. The volumes of all three urine 
specimens were noted and each was treated with ether and 
sulphuric acid according to the method described by Kelsey 
and Geiling (1942) for the extraction of quinine. The final 
acid extracts were compared with a standard solution of 
quinine sulphate in a Hilger fluorimeter ; the natural fluores- 
cence of the night urine (expressed as »g. of quinine) and 
the amount of quinine in each hourly specimen were then 
calculated. 

Material.—Twenty-two patients were investigated. In- 
tubation studies were performed, usually 24 hours before 
the diagnex test, in all but four, the exceptions being two 
with peptic ulceration,. one with gastric carcinoma, and 
one with a partial gastrectomy. For assessing the results 
of the diagnex test the patients were divided into two 
groups. Group 1 contained 11 with proved histamine-fast 
achlorhydria (Addisonian pernicious anaemia, 4;  iron- 
deficiency anaemia, 3; partial gastrectomy, 2; gastric car- 
cinoma, 1; anxiety state, 1), and, in addition, 2 who were 
not examined by the intubation method (partial gastrectomy, 
1; gastric carcinoma, 1). The last two patients were in- 
cluded in this group because it was considered that free 
hydrochloric acid was more likely to be absent than present. 
Group 2 comprised 9 patients who were known, or expected, 
to secrete hydrochloric acid (active peptic ulceration, 6; 
partial gastrectomy, 2; refractory anaemia, 1). 

Results—In group 1 the total urinary output of quinine 
in the first two hours after the administration of diagnex 
ranged from 5.1 to 19.1 »g., and for 8 patients in group 2 
from 57 to 319 wg. The Chart shows the wide separation 
between the mean curves of the urinary fluorescence in the 
two groups. The remaining patient in group 2 was excep- 
tional in that only 12.8 »g. of quinine was excreted. This 
patient had a partial gastrectomy, and the fasting juice, 
when examined previously by the tube method, contained 
6.4 clinical units of hydrochloric acid. 
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Discussion 


In this small series of cases the existence of achlorhydria 
coincided with an excretion of less than 20 «g. of quinine in 
the total two-hour urine, while, with one exception, the 
presence of free gastric hydrochloric acid was associated with 
an output of more than 50 »g. Flood et al. (1953) reported 
Similar findings except that the upper limit of urinary 
quinine in the achlorhydric cases was 25 wg. After long 
experience with the test, Segal et al. (1953) concluded that 
a firm diagnosis of achlorhydria depended on an excretion 
of not more than 15 vg. of quinine. These slight differences 
in the interpretation of the significant urinary quinine level 
are possibly due to minor variations in the extraction tech- 
nique. In the group 2 patients no quantitative relationship 
was demonstrated between the amount of quinine in the 
urine and the units of acid present in the stomach. 

The diagnex test, although still in the experimental stage, 
promises to be a valuable clinical method of gastric inves- 
tigation. The patient who refuses or fails to swallow a tube 
is in no way upset by a procedure which involves only the 
ingestion of a non-toxic tasteless compound, an injection 
of histamine, and the collection of urine samples. If further 
simplification is desired, histamine can be omitted jn the 
first test, but without artificial stimulation a low output of 
quinine cahnot be accepted as evidence of achlorhydria. 
The test must then be repeated after several days with the 
addition of histamine. Diagnex itself does not promote acid 
production to any appreciable extent, and the routine use 
of histamine is desirable to save time. 

Apart from its convenience in patients who are apprehen- 
sive about passing a stomach tube, the test has other clinical 
applications. It is eminently suitable for investigating the 
incidence of achlorhydria in the general population (Segal 
et al., 1953), and Malach and Banks (1952) advocate its use, 
in preference to the conventional tube method of gastric 
analysis, after recent bleeding from the upper gastro-intes- 
tinal tract and after the operation of partial gastrectomy. 
They report excellent correlation between the diagnex test 
and the ordinary aspiration technique in nine patients after 
gastric resection. In the present study four such patients 
were examined by both methods and the results were con- 
flicting in one: hydrochloric acid was demonstrated by 
aspiration, but the output of quinine suggested achlorhydria. 
This may have been due to too rapid emptying of the 
diagnex, or the hydrochloric acid, from the gastric st-.np. 
The interpretation of the standard fractional gastric analysis 
in patients who have had a partial gastrectomy is often 
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suspect because of doubt about the position of the tube in 
the gastric remnant, and it is unfortunate that the tubeless 
method does not appear to be a completely reliable alterna- 
tive. Much more experience with such cases is required 
before the status of the tubeless technique can be properly 
evaluated. 

In the laboratory the only problem concerned the possible 
significance of natural urinary fluorescence as a source of 
error, Extraction of normal urines obtained under the exact 
cond@ons of the test, except that diagnex was omitted, 
showed, however, that it did not have an important influence 
on the results. Apart from the concentrated night urines, 
the fluorescence did not exceed the equivalent of 3 xg. of 
quinine in any specimen. Segal et al. (1953) recommended 
that the night urine should be discarded and a control speci- 
men collected an hour later immediately before the adminis- 
tration of the diagnex. This will serve for the recognition 
of fluorescence due to the ingestion of riboflavine, nicotinic 
acid, or quinine. 

At present the diagnex test is likely to be used only in 
selected patients, especially those who object to swallowing 
a stomach tube. Eventually, however, it may become the 
routine method of gastric analysis, if only for the sake of 
the patients’ comfort. 


Summary 


The development of a quininium cation exchange indi- 
cator compound called “ diagnex ” and its use to detect 
achlorhydria without intubation are reviewed. 

Experience of the test in 22 patients is described. 
Achlorhydria was associated with an output of less than 
20 wg. of quinine in the urine passed during the first 
two hours after the oral administration of diagnex. 

In general, the results agreed well with those obtained 
by the aspiration technique, but a discrepancy occurred 
in a patient who had a partial gastrectomy. 

The clinical advantages and applications of the test are 
discussed. 


We wish to thank E. R. Squibb and Sons, New York, for a 
small supply of diagnex, and Dr. H. L. Segal for stimulating our 
interest. 
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The World Health Organization has published a World 
Directory of Medical Schools (1953) which lists over 500 
institutions arranged under countries. Information given 
includes name and place of each institution; year founded ; 
details of administration; length of the academic year; 
conditions governing admission of students; numbers of 
full-time and part-time teachers ; total enrolment, by sex ; 
number of new students admitted each year; language in 
which instruction is given; degrees obtainable and time 
required to obtain them ; annual number of graduates ; and 
annual tuition fees. Information is given in both English 
and French. The directory reveals that the U.S.A. has 79 
medical schools, the U.S.S.R. has 61, Japan 46 (of which 21 
have been created since the war), India 34, United Kingdom 
27, France 25, and Italy 21. It is obtainable in Britain from 
H.M. Stationery Office, price 25s. 
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“LENTE” INSULIN (INSULIN ZINC. 
SUSPENSION): FURTHER STUDIES 


BY 


WILFRID OAKLEY, M.D., F.R.C.P.. 
Physician, King’s College Hospital 


A preliminary trial of “lente” insulin was reported by 
Lawrence and Oakley (1953). The present paper gives 
the results of further experience with this insulin in the 
treatment of diabetics, both in the ward and in out- 
patients, in the Diabetic Department of King’s College 
Hospital. 

The researches of Hallas-Moller, Petersen, and 
Schlichtkrull (1952) in the Novo Laboratories in Copen- 
hagen, and the characteristics of their three new long- 
acting insulin preparations, “ semilente,” “lente,” and 
“ultralente ”°—insulin zinc suspension (amorphous), 
insulin zinc suspension, and insulin zinc suspension 
(crystalline)—were briefly described in the account of 
the preliminary trial. The first clinical studies of these 
new zinc insulin preparations with prolonged action 
were carried out by Hallas-Moller, Jersild, Petersen, and 
Schlichtkrull. 

The results now presented are those obtained with 
lente, the intermediate form; for reasons given later, 
we have concentrated at King’s on the therapeutic trial 
of this preparation. The trial has been carried out on 
two series of cases: (1) in-patients, old and new 
cases ; and (2) out-patients, old and new cases. 


In-patients 
In all, 29 patients have now been studied, of which 21 
were treated and 8 untreated diabetics. 


(a) Old Cases 

The results obtained in the first 11 cases were described 
by Lawrence and Oakley (1953). In that paper the condi- 
tions necessary for the therapeutic trial of any insulin 
preparation were laid down. 

In the cases described the patient was first stabilized on 
two injections of soluble, a single mixed injection of soluble 
and P.Z.I., or a single dose of P.Z.I. or globin insulin, and 
then changed over to a single dose of lente, equal in size 
to the total previous dose. The urine was examined for 


TaBLe I.—Comparison a Lente Insulin and Other Insulin 











parations 
Blood Sugar in mg./100 ml. 
a Insulin Result 
° 8 a.m. | Noon | 6 p.m. | 9 p.m. 

40S.1.4+28S.1. ..]| 190 | 135 | 190 | 305 

1 { 68lente. ..  ..| 180 | 100 | 200 | 75 } Better 
40 S.1.+36 S.I. — | 190 nl in 

: {1 76 tenee yD DP ato | 210 | 115 | 170 }Good 
28 S.1.4+20P.Z.1... | 210 | 238 100 110 

3 {| Bim 7": | io | tao | 180 | |8s }Better 
28 S.1.4+20P.Z.1... | 125 150 150 190 

4 {| 38 iene lt | 135 | 110 | 215 | 220 }Same 
44S.1.416P.Z.1... | 165 | 260 | 140 | 118 

S {l Gicme 8" :: | 280 | 375 | 260 | 255 }Worse 
20S.1L.+16P.Z.1... | 168 | 238 95 | 190 

6 {| 3eicnie  ":: | tos | 100 | ass | iss }Better 

7 CE cere: .. 110 155 130 195 } 
44\ente ..  .. | 130 | 105 | 110 94 ” 

P {| BSL +6PZL... 15s | 210 | 170 ae } 
40 lente... oa 140 180 135 state ” 
28 globin .. ..| 155 | 245 | 165 _ 

9 {|B eee" :: 2: | 18 | 205 | 150 | 250 }Same 
52P.Z1. .. ..| 190 | 178 | 195 | 250 

10 {] Soke 322 | 183 | ido | igs | tao }Better 
S2PZ1. .. ..| 95 | 205 | 240 | 250 

il S2lente -. ..| 70 | 210 | 180 | 180 ‘i 
32, .- «| 75 | 188 | 140 | 210 























sugar and ketone bodies at 7 a.m., 8 a.m., 11 a.m., noon, 
6 p.m., and 9 p.m., and blood-sugar estimations were carried 
out at 8 a.m. (fasting), noon, 6 p.m., and 9 p.m. These 
results are summarized in Table I. 


In the remaining 10 cases no attempt was made to com- 
pare by means of serial blood sugars the degree of control 
obtainable by the use of lente with that with the older 
insulins. The total dose of soluble insulin, P.Z.I., or 
mixture was converted into lente and an attempt then made 
to control the diabetes by adjusting the dose of lente. Six 
of these patients received comparable doses of different 
batches of lente with a view to determining the extent of 
batch-to-batch variation. 

Good control was obtained in five cases, in two the 
result’ was fair, in two poor, and in one lente completely 
failed to control the hyperglycaemia ; it is perhaps signi- 
ficant that the only satisfactory method of stabilizing this 
patient was by means of two relatively large doses of 
soluble insulin. 

In these cases the results are not quite so good. One 
reason for this is that in the six who received different 
batches of lente it was essential not to vary the dose even 
if it proved inadequate at any time during the experiment ; 
temporary shortage of lente insulin at this time also made 
good stabilization difficult, and, had more been available, 
at least one case classified as fair would almost certainly 
have been good. 


(b) New Cases 


Eight cases of severe untreated diabetes have received 
lente insulin in hospital; in seven of them no previous 
insulin therapy was given. Details of this series are shown 
in Table II. 

Heavy glycosuria and hyperglycaemia exceeding 250 mg. 
per 100 ml. was present in every case, and in all but one 
there was also severe ketosis. The glycosuria after treatment 
is expressed qualitatively, the figure representing the mean 
result of six tests a day over the last four days of treatment. 
Control was regarded as good if the blood sugar before 
breakfast was 150 mg. or less, before the midday meal 
180 mg. or less, and there was no evening relapse. As 
judged by these standards the control in six cases was good, 
in one fair, and in one poor. In the two latter cases 
60 units of lente failed to produce good control; in one 
this was in part due to the fact that the patient was one 
of those used to compare the action of different batches 
of lente insulin, and the dose had therefore to be kept at a 
constant level until there was insufficient time left to study 
the effect of larger doses, but even allowing for this the 
response was not good. 

In two of these cases five blood-sugar estimations were 
carried out during the twenty-four hours in order to follow 
the action of lente (Fig. 1). The course of the fasting 
and noon blood sugars, glycosuria, ketosis, and dosage of 
lente insulin is shown in two of the new cases whose control 
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Fic. 1.—Blood-sugar estimations in two new cases treated in 
hospital with lente insulin. 
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was classified as good. Glycosuria is expressed in the same 
way as in Table II (Figs. 2 and 3). In both instances 
there is seen to be a gradual fall in the level of the blood 
sugar, disappearance of ketosis, and a reduction in glycos- 
uria ;: there were no hypoglycaemic reactions. The ketosis 
persisted for three days in one case and four days in the 
other, which is a little longer than is usual when two injec- 
tions of soluble insulin are used at the onset of insulin 
therapy. All cases classified as good showed a satisfactory 
gain in weight. 
Out-patients 


A small series of 14 out-patients have been treated with 
lente ; ten of these were new untreated diabetics and four 
relatively mild long-standing cases. 

The out-patient treatment of new cases of moderately 
severe and severe diabetes has proved remarkably easy and 
successful. The results obtained in 6 out of the 10 cases 
are shown in Table III, and are all regarded as good. In 
the remaining four cases two were as good as those shown, 
one was fair, and one looks as if it will be good, but has 
not yet been on treatment long enough to warrant classi- 
fication. 

The four long-standing cases were all on a single morning 
dose of P.Z.I., which controlled the blood sugar in the 


fasting state but not during the day. In three cases lente 
improved the control in this respect, and in one the results 
were unreliable owing to complete disregard of diet. 


Batch Variability 

It must be realized at the outset that in moderately severe 
and severe diabetes there is likely to be a day-to-day varia- 
tion in the course of the disease, and exact similarity of 
results between different batches of any insulin cannot be 
expected. It should also be remembered that, from the 
point of view of this investigation, the degree of control is 
not of great importance, provided that conditions remain 
constant and there is no ketosis. 

The results of this investigation are shown in Table IV 
and are regarded as indicating a reasonably close similarity 
between the hypoglycaemic action of the different batches of 


lente insulin tried. 


Local and Hypoglycaemic Reactions 
There have been no significant local reactions to lente 
insulin in our series of cases. In one patient a change to 
lente completely relieved persistent painful reactions to 


P.Z.I. 


TABLE II.—New Cases treated in Hospital with Lente Insulin 














































































































Before Treatment After Treatment Units of Lente ’ 
Case Sex 2 , Time Control 
ne. and Age | Glycosuria Ketosis day beeen Ketosis Initial Max. Final —— 
1 M 40 ++++ +++ Fe. 0 40 60 48 18 Good 
2 F 20 ++++ +++ Tr. to + 0 32 60 36 20 9 
3 M 57 +++ +++ S. Tr. to Tr. 0 24 42 36 14 o 
Fe+++ 
4 M 55 ++++ here, + to ++ 0 24 60 60 il Poor 
eTr. ‘ 
5 M 25 ++++ +f + + 0 40 80 60 14 Good 
e+ 
6 F 39 +++ 0 ++ 0 60 60 60 21 Fair 
7 F 9 ++++ Z ++ Tr. to + 0 20 32 32 19 Good 
e++ 
8 F 7 ++++ +++ + 0 20 28 28 9 
Fe Tr. 
TaBLe III.—New Cases treated as Out-patients with Lente Insulin 
Glycosuria Ketosis : Diet 
Case att Day ae i Weight Carbo- pn al 
ge a.m. p.m. a.m p.m = st. Ib oz. hydrate aoaaes 
G.P M 30 1 30 +++ +++ +++ +++ 360 10-12- 8 160 g. Nil 
3 40 ++++ ++++ +++ +++ 238 11- 1-12 160 - 
8 50 ++++ ++++ 0 0 220 11- 5-8 160 9» 
14 40 Tr. S. Tr. 0 0 140 11-— 8-14 160 Noon 
22 40 0 yi 2 0 0 85 11-11- 8 160 10 a.m. 
29 40 0 0 0 0 88 11-13-10 160 10.15 a.m. 
A.W F 54 1 30 ++++ t++++ +++ +++ 330 7- 9-14 160 g. Nil 
Fe S.Tr. Fe S. Tr. 
8 30 0 0 0 0 120 8-— 2-12 180 in 
15 30 0 0 0 0 85 8- 3-2 180 a 
22 30 0 0 0 0 175 8- 6- 4 180 a 
H. V F 74 1 —- +++ +++ 0 0 500 8- 0- 0 100 Nil 
28 30 +p + ++++ 0 S. Tr. 430 7-12-13 160 a 
35 30 0 + 0 0 245 8- 4-8 160 - 
42 30 +++ ++++ 0 0 150 8- 6- 0 160 
C. FT. F 45 1 — +++ +++ 0 0 350 l1- 2- 8 120 Nil 
21 20 +++ +++ ++ 0 = 10-13-10 160 9 
29 30 ++++ ++++ S. Tr. 0 233 11- 5-12 160 ee 
36 40 +4+4 +++ Tr. Tr. 193 11- 6- 0 160 os 
43 40 + Tr. 0 0 175 4. 4... 9 160 in 
50 40 S. Tr. S. Tr. 0 0 110 11-12-10 160 - 
57 40 V.S. Tr. = 0 _ 70 11-12- 9 160 rs 
64 30 0 0 0 0 110 12-— 2-12 160 
c.f M il 1 20 tT++ t++++ hae +++ 480 6- 2-4 180 Nil 
eir 
6 30 ++++ ++ 0 0 260 6- 5-0 200 9 
13 24 + +++ 0 0 90 6- 8- 0 200 a 
20 24 0 0 0 0 62 6- 9-11 200 a 
Lb. &. F 56 1 20 ++++ ++++ 0 0 360 10— 7-13 160 Nil 
6 - 30 +++ tot + Tr. 313 10- 4- 0 160 jn 
13 40 Se +++ 0 0 300 10- 3- 0 160 o 
20 40 0 +++ 0 0 223 10— 5-12 160 me 
27 40 V.S. Tr S. Tr. 0 0 218 10— 8- 0 160 ae 
34 40 0 S. Tr. 0 0 190 10- 7-8 160 a 
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DAYS OF TREATMENT 

Fic. 2.—Fasting and noon blood sugars, glycosuria, ketosis, and 

dosage of lente insulin in a male patient aged 40. New case; 
control good. 


There have been remarkably few hypoglycaemic reac- 
tions either in the in-patients or in the out-patients. Such 
reactions as have occurred have been quite typical and 
relatively mild, except in one or two instances in which the 
dose given has been clearly too large and had to be greatly 
reduced. 


Reactions have been obseryed at 10 a.m., three hours after 
injection, and at noon in the same patient, but not on the 
same day. The commonest times at which patients on lente 
insulin before breakfast are liable to have hypoglycaemic 
reactions appear to be during the morning or afternoon. 
Nocturnal reactions are uncommon in our experience, and 
hypoglycaemia rarely occurs in the early hours of the 
morning. 

Conclusion 

The reason why we have concentrated on lente insulin is 
that we think it is the most generally useful of the three 
preparations and the one which, if any, should be put on 
the market in the near future. We feel that further know- 
ledge is required to determine whether or not ultralente 
has, for practical purposes, the same action as P.Z.I. and 
semilente the same action as globin insulin ; if this is shown 
to be the case then it would seem reasonable to suggest 
that, if and when these two insulins of the lente series are 
put on the market, P.Z.I. and globin insulin should be simul- 


TaBLe IV.—Comparison Between the Hypoglycaemic Action of 
Different Batches of Lente Insulin. 














Batch | Lente | Fasting} Noon || Batch | Lente | Fasting | Noon 
No. Units B./S. B./S. No. Units B./S. B./S. 
12 40 160 150 12 68 354 313 

160 220 
13 40 150 oa 13 68 210 280 
162 
14 40 160 a4 14 68 309 250 
15 
15 40 115 + 15 68 270 240 
1 
16 40 130 150 16 68 296 255 
12 60 198 220 12 60 250 250 
180 233 268 
13 60 190 230 13 60 250 260 
176 260 260 
14 60 176 oa 14 60 260 -- 
14 68 135 200 15 80 17 260 
15 68 45 136 16 80 140 250 
50 50 
16 68 77 166 100 115 
96 120 110 
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DAYS OF TREATMENT 

Fic. 3.—Fasting and noon blood sugars, glycosuria, ketosis, and 

dosage of lente insulin in a female patient aged 20. New case; 
control good. 


taneously withdrawn so as to lessen the confusion which 
would inevitably result from having seven insulin prepara- 
tions available to doctors and patients at one and the same 
time. 


I wish to thank Dr. R. D. Lawrence for his unfailing interest 
and advice, and the Novo Laboratories of Copenhagen for gener- 
ous supplies of lente insulin. 
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THE NEW INSULINS—LENTE, 
ULTRALENTE, AND SEMILENTE 


BY 


IAN MURRAY, M.D., F.R.C.P.Ed., F.R.F.P.S. 
AND 


ROBERT B. WILSON, M.B., B.Sc., M.R.C.P. 
From the Department of Metabolic Diseases, Victoria 
Infirmary, Glasgow 


Much interest has been aroused in the new insulin 
preparations of the Novo Terapeutisk Laboratories in 
Copenhagen (Hallas-Moller et al., 1952a, 1952b; Law- 
rence and Oakley, 1953; Nabarro and Stowers, 1953). 
Through the courtesy of Dr. Hallas-Moller supplies of 
these insulins were made available to us in October, 
1952, and since then we have investigated the effects 
in 28 patients. We have endeavoured to compare the 
action of these new insulins with that of insulins in 
current use, and to consider, in the event of their 
proving to be superior, whether such superiority was 
sufficient to warrant their introduction for general usage. 

Initially, study was made on in-patients in hospital 
suffering from diabetes of considerable severity but well 
controlled with various combinations of soluble insulin 
and protamine zinc insulin, in order to compare the 
action of these with that of Novo  insulins— 
“ semilente,” “lente,” and “ ultralente.” Later we tried 
the new insulins on some patients in whom control was 
difficult, in the hope that these might give better results. 
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The investigation was then extended toinclude a number diets were not measured, since the quantity of these 
of out-patients. We hesitated to ask well-controlled consumed varies so little from day to day. 
pa.ients to stay off work and come into hospital simply Blood-sugar estimations were carried out by the 
for the purpose of trial of a new insulin, while, on the method of Nelson (1944). Urine tests were done on 
other hand, we thought that a better comparison might samples collected before meals and after the bladder 
be made with the patient continuing under ordinary had been emptied half to one hour previously. In the 
working conditions. Those selected could be relied upon case of out-patients, control was estimated largely by 
to carry out accurately all instructions about diet and the result of urine tests, but in some of these, as in all 
urine-testing. Several of these out-patients were chosen _jn-patients, blood-sugar estimations were made. 
either because it had been found that in their cases 
protamine zinc insulin did not have a sufficiently pro- Results 
longed action, or because they were particularly subject —_— Details of the 28 patients investigated are summarized in 
to local insulin reactions. Table I. It will be seen that they varied in age from 14 


All the patients were on a measured intake of carbo- ‘0 72 years, and that the length of time they had been 
diabetic varied from a few months to over 20 years. Of 


hydrate in the diet, the amount being regulated by : 

appetite but having regard for the maintenance of proper Secieene adie once lg tg . by = Pe 
body weight. The daily allowance of carbohydrate was the values were low, but were not associated with hypo- 
distributed in three roughly equal portions, at breakfast, giycaemic symptoms. 

lunch, and tea, with snacks between and a small late ~— 7 ¢nze—From our observations we concluded that lente 
supper—for example, 285 g., distributed as follows: insulin had an action similar to that of a mixture of soluble 
8 a.m., 75 g.; 10 a.m., 15 g.; 12.30 p.m., 75 g.; 2.30 p.m., and protamine zinc insulins. In every patient formerly con- 
15 g.; 5 p.m., 75 g.; 9 p.m., 30 g. Protein and fat in the trolled on a mixture of these, control was at least equally 





TABLE I.—Details of the 28 Cases. 




















Duration of Insulin (Units) Local Allergy Control 
Case Sex Diabetes Control | carb hydeat with 
No. and Age (Years) Original ™ s “ Original Novo With P.Z. |With Novo| | Novo 
1 F 22 6/12 Good 165 Sol. 26 Lente 36 = = Improved 
2 F 18 6/12 ” 300 Sol. 56 » «84 i nals Equal 
P.Z. 28 
3 F 57 5 Fair 195 Sol. 24 » 36 a. -_ Improved 
P.Z. 12 
4 M 46 3/12 . 345 Sol. 40 » 60 xp - » 
P.Z. 20 
5 F 2 1 Good 225 Sol. 64 » %6 - - 
° P.Z. 32 
6 F 47 9/12 ” 210 Sol. 16 » mw _ a 
{325 Benet 
7 M 58 9 = 210 Sol. 20 » 30 o- on os 
P.Z. 10 
x F 23 3 Variable 195 {74% » 120 a - . 
P.Z. 40 
9 F #4 2/12 Good 255 Sol. 24 » 4 + - . 
P.Z. 16 
10 M 31 10 : 270 Sol. 36 » 60-68 _ as Improved 
P.Z. 24 
il F 34 10 me 300 Sol. 20 » 36 om _ ee 
P.Z. 16 
12 M 40 13 . 300 Sol. 20 » #0 = _ 
{34% we 
13 M 26 1 Variab! 270 Sol. 24 » 48 oni Im 
. , {3% ud ae 
14 M 23 7 Good 300 Sol. 80 os ‘ie si Equa! 
{so 3 
15 F 72 21 Fair 240 a.m. Sol. 28 » 2 ain par ote 
p.m. Sol. 28 
16 M 43 ° we 255 a.m. Sol. 24! » & 
p.m. Sol. 24 
8.L. a.m. 24 _ —_ Improved 
S.L. p.m. 24 
17 M 37 18 Good 210 Globin 40 Lente 40 ows ons Worse 
18 F .58 11 o ; pot) am. Sel. 20 - a 
PM9 PZ. 6 ” = ia oomes 
19 M 31 4 - 315 P.Z. 104 JL soe + one Wem 
20 F 14 1 - 285 P.Z. 120 Lente 120 + one = 
UL. 120 + jon a 
21 M 58 30 Poor 210 P.Z. 36 Lente 36 ae es aie 
22 M 16 4 Variable 225 P.Z. 100 U_L. 100 - ade a“ 
23 M 28 11 Good 200 P.Z. 60 UL. 60 + a oh 
24 F 4 3 : 120 P.Z. 24 ULL. 24 all ome om 
25 F 44 5 Fair 225 P.Z. 44 UL. 44 + on Worse 
26 M 45 4 Poor 310 P.Z. 64 ULL. 64 - _ Improved 
SL. $2 + a 99 
LULL. 32 
27 F 45 22 Variable 250 P.Z. 44 ULL. 68 + on Worse 
os ULL. 48 
{Si-2s + —_ Improved 
28 F 46 19 ia 210 Globin a.m. 40 S.L. a.m. 40 —_ — — 
G.ybin p.m. 20 S.L. p.m. 40 
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TABLE II.—Blood Sugar mg./100 ml. 
Case| Insulin ai Fore- After- | Before 
No. | (Units) | F#sting | “noon | Noo" | ‘noon Tea | Evening 
1 Sol. 24 165 — 38 170 165 a 
P.Z. 12 
Lente 36 181 _ 74 78 70 a 
2 Sol. 56 72 _ 34 32 120 _ 
P.Z. 28 
Lente 84 115 _ 48 — = — 
3 Sol. 24 320 240 131 _ 81 os 
P.Z. 12 
Lente 36 99 138 57 — 99 _ 
Sol. 24 406 152 28 — 65 244 
P.Z. 12 
4 Sol. 40 260 340 270 —_ 189 — 
P.Z 20 
Lente 60 168 256 76 os 82 — 
Sol. 40 314 238 147 _— 180 — 
P.Z. 20 
5 Sol. 64 151 208 144 47 == 120 
P.Z. 32 
Lente 96 47 69 32 35 _ 189 
8 Sol. 80 96 — 199 152 118 on 
P.Z. 40 
Lente 120 72 _ 243 275 300 a 
» 140 92 — 280 267 162 oa 
9 » 40; 110 175 110 75 _* 98 
12 Sol. 20 340 a 225 332 ood = 
P.Z. 20 
Lente 40 166 — 128 195 193 —_ 
13 » 48 204 — 99 168 218 - 
14 Sol. 80 98 84 56 — 129 126 
P.Z. 80 
P.Z. 120 54 175 80 a 161 162 
Lente 120} 110 147 4h — 70 128 
15 a.m.Sol.28} 272 164 72 165 274 — 
p.m. Sol. 28 
Lente 56 76 30 48 81 201 — 
16 a.m.Sol.24| 326 189 97 — 162 240 
p.m. Sol. 24 
te 48 125 178 53 _ 46 _ 
a.m. S.L.24) 110 196 124 — 168 136 
p.m. S.L.24 
20 P.Z. 120 70 176 126 223 165 -- 
’ 62 — 310 271 246 — 
ULL. 120 50 — 368 391 429 ed 
‘Sai 34 — 290 340 336 264 
21 P.Z. 36 378 389 270 318 170 — 
Lente 36 326 221 123 256 298 _ 
U.L. 36 140 414 307 302 55 _— 
22 P.Z. 100 250 48 108 224 206 as 
U.L. 100 85 304 254 358 252 - 


























good when lente was administered, while in a number of 
cases rather more even control throughout the 24 hours was 
noted. There was some advantage in that with the use of 
lente the trouble of making a mixture ‘of two insulins was 
avoided. ‘ 

The results obtained in two of these patients are shown 
in Figs. 1 and 2. It will be noted that, while they were well 
controlled with lente, in Case 3 previous control had not 
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Fig. 1.—Chart of Case 1. 
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Fic. 2.—Chart of Case 3. 


been completely satisfactory. The blood-sugar values given 
in Table II for Case 8 would seem to show that the results 
obtained with lente were much inferior to those with a mix- 
ture of soluble and protamine zinc insulins. Actually we 
concluded that control was equal by either method, but 
this patient showed great variability. Although no other 
series of blood-sugar estimations was carried out while 
she was having the mixture, occasional examinations on 
various days gave values at least as high as those with 
lente. 

In three cases in which lente was used the patient had 
previously been having morning and evening injections. In 
one (Case 18) the result was extremely satisfactory. In the 
other two (Cases 14 and 16), although the fasting blood- 
sugar level was normal, the levels during the early part of 
the day were too low. 


—O—@—-@=@— P.7. 36 
— ee ome LENTE 36 






” me ona = tees — ~ULTRALENTE 36 
5 















oO 
= r] 
2200 i Py ~ 
Oo 4 ‘ 
id \ 
3 . | sa 
o !OOF ‘ ---? 273° 
8 if a. 
ca -30 
a = NY “15 
a fe) id 
TIME 6am 9 12 3p.m. 6 9 


Fic. 3.—Chart of Case 21. 


Ultralente-—We found that ultralente had a more pro- 
longed action than protamine zinc insulin, but when used 
alone it failed to control hyperglycaemia for several hours 
after injection. It is apparent in Fig. 3 that control on prota- 
mine zinc was poor. The explanation is that, although the 
patient was continued on this insulin, the dose, on account 
of hypoglycaemic attacks each afternoon, was reduced until 
these were eliminated. 

Semilente-—We have used semilente in an insufficient 
number of cases to be able to draw definite conclusions, 
but its action appears to resemble that of soluble insulin. 


Local Allergy—Troublesome local insulin reactions are 
commonly encountered, as has been pointed out by Paley 
and Tunbridge (1952). This was a feature in eight of our 
cases, all of which had been receiving protamine zinc 
insulin either alone or in a mixture. On changing to lente 
or ultralente local allergy was immediately eliminated in 
every case. . 
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Use of a Mixture.—Recently we have tried in one case 
(Case 26) a mixture of ultralente with lente, and in another 
(Case 27) ultralente with semilente. In thé former, prota- 
mine zinc failed to, control the man properly, urine tests 
were bad, and he became thirsty at night. The thirst was 
relieved on change to ultralente, but the tests still showed 
considerable glycosuria. He was then given a mixture of 
52 units lente with 32 units ultralente, and he is now 
under better control than ever before. In the other case, 
a woman who has been diabetic for 22 years, control was 
very variable. Best control was obtained with separate 
injections of protamine zinc 44 units and soluble 16 units. 
She was then given 68 units ultralente. With this she became 
thirsty in the late afternoon and tests were bad, but in the 
early morning the urine was almost sugar-free. Eventually 
she was given a mixture of semilente 28 units with ultra- 
lente 48 units. This was a very definite improvement, as 
judged by urine tests, and she remained symptom-free and 
without hypoglycaemic attacks, of which she was always 
afraid. 

It will be observed from Table I that no conclusion 
has been made regarding control with novo insulin of five 
patients (Cases 15, 20, 21, 23, and 28). In the first four of 
these the results seemed to suggest that a mixture of lente 
with ultralente might have proved very satisfactory, and 
until this has been tried it seems premature to judge the 
efficacy of novo insulins in these cases. The remaining 
case showed such fluctuations in control, associated with 
frequent asthmatic attacks, that comparison between 
different types of insulin was impossible. 

Failures—In two cases, previously well controlled, 
change to novo insulin was followed by rapid deterioration. 
Both were out-patients, and with the reappearance of 
diabetic symptoms they, on their own initiative, abandoned 
the new insulin and resumed that which they had been 
taking before. The first (Case 17) was a very intelligent 
man, a research chemist, extremely careful about diet and 
accurate in urine tests. On changing from globin insulin 
to lente he steadily became worse, and even a considerable 
increase in the dose of lente failed to correct this. With 
resumption of globin control was regained. The other 
patient (Case 25) was tried with ultralente because she was 
having much trouble with “lumps.” All the urine tests 
very soon became bad and she developed thirst. Within 
two days of the resumption of protamine zinc control was 
restored. We have not so far had an opportunity of 
investigating the cause of the failure of novo insulin in 
these cases. 


Conclusions 


We considered that control obtained with the new 
Novo insulins was rather better in 14 and equally 
good in 7 of the 28 diabetic patients in whom 
trials were made. In two cases the results were definitely 
worse. 

In four of the remaining five cases we have not felt 
justified in drawing definite conclusions on the relative 
merits of the old and new types of insulin, since the 
possibility of control with a mixture of lente and ultra- 
lente has not yet been investigated. 

Lente insulin appeared to have an action similar to 
that of a mixture of soluble and protamine zinc insulins 
and thus had the advantage of avoiding the trouble of 
making such a mixture. In some cases it seemed to 
exert a more even action than such a mixture. 

Ultralente was found to have a more prolonged action 
than that of protamine zinc insulin, but when used alone 
it rarely effected control in the early part of the day. 
It has the advantage that a small dose of semilente can 
be added without losing the effect of the latter, thus 
avoiding the necessity for separate injections. 

Semilente appears to have an action similar to that 
of soluble insulin. 


The Novo insulins available to us were in a strength 
of 40 units per ml. only, thus necessitating a bulky 
injection in many cases, but we understand that they 
may ‘be introduced in double this strength. 

The complete absence of local allergic reactions when 
using the new insulins was striking. In no instance was 
there any evidence of this, and, even in the eight cases in 
which insulin “lumps” had previously been trouble- 
some, change to Novo insulin gave immediate and com- 
plete relief. 

Having due consideration for the necessity of serious 
reflection before recommending the introduction of any 
insulin in addition to the series in current use, and 
admitting that further investigation especially regard- 
ing the use of mixtures of lente and ultralente insulins 
is required, we would nevertheless advise that lente and 
ultralente insulins be made available for general use. 
It seems probable that these insulins could control the 
large majority of diabetics and render unnecessary the 
use of protamine zinc and globin insulins. 


ADDENDUM.—This paper was read at the meeting of the 
Diabetic Association in Leeds on July 17, 1953. Since that 
date it has been possible to make further observations on 
three of the patients (Cases 20, 21, and 23) in whom it was 
hoped better results might be obtained with the use of a 
mixture. 

Case 20.—On changing from a dose of 120 units lente to 
a mixture of lente and semilente, 60 units of each, blood- 
sugar values were: fasting, 175 mg. per 100 ml.; noon, 
47 mg.; 4 p.m., 156 mg.; 8.30 p.m., 140 mg. In view of 
the sharp drop in blood sugar before lunch the dose was 
altered to semilente 40 units, lente 80 units. Judged by urine 
tests, control was extremely satisfactory and there have been 
no hypoglycaemic incidents. 

Case 21.—After the trials with lente and with ultralente 
he was discharged from hospital on his former regime. Later, 
as an out-patient, he was given lente and ultralente as a mix- 
ture, with 20 units of each. With this, control was better 
than ever before. The tendency to insulin reactions was 
entirely overcome. Blood-sugar results were: fasting, 64 mg. 
per 100 ml.; 11.45 a.m., 70 mg.; 4.30 p.m., 57 mg.; 8.30 
p.m., 105 mg. 

Case 23.—This man has now been taking a mixture—lente 
40 units, ultralente 60 units—for six weeks, with satisfactory 
results. 

We are in no doubt that in these three cases the use of a 
mixture has brought about definite improvement in control. 

Investigation of the cause of failure with this insulin in 
Cases 17 and 25 has not yet been possible. 


We are indebted to Messrs. Hendon Laboratories Ltd. and to 
Evans Medical Supplies Ltd. for supplies of the Novo insulins. 
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A study of European methods of dealing with air and 
water pollution caused by the chemical industry is being 
carried out by a technical assistance mission arranged by 
the Organization for European Economic Co-operation. 
The mission visited various chemical firms in the United 
Kingdom during the week October 25-31. The Board of 
Trade emphasized that the mission is confined to studying 
the problem of pollution caused by the chemical industry. 
It is not dealing with the problem of “smog,” which is 
not a special problem of the chemical industry, being caused 
by the combustion of coal in general. 
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THE INSULIN ZINC SUSPENSIONS 
BY ; 
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J. M. STOWERS, M.D., M.R.C.P. 
Medical Unit, University College Hospital Medical School 


The insulin zinc suspensions are a group of long-acting 
insulins recently developed by Hallas-Moller and his 
colleagues (1952b) at the Novo Laboratories in Copen- 
hagen. They contain insulin precipitated with zinc and 
resuspended in an acetate buffer. The duration of the 
hypoglycaemic action depends chiefly on the size and 
form of the insulin particles. Two basic suspensions 
were prepared. One, with amorphous insulin particles, 
had a hypoglycaemic action lasting up to 16 hours, and 
was called “ semilente ” (insulin zinc suspension—amor- 
phous). The second contained crystalline insulin, had 
an action lasting up to 30 hours or more, and was 
called “ultralente” (insulin zinc suspension—crystal- 
line). Mixtures of the two suspensions remained stable 
and had the same effect as separate injections. By 
varying the proportions in the mixture it was possible 
to obtain insulins with a wide range of duration of 
action. Clinical trials in Denmark showed that most 
diabetic patients could be controlled with a single daily 
injection of a mixture containing 3 parts of the amor- 
phous to 7 parts of the crystalline suspension (Hallas- 
Moller ef al., 1952a). This mixture was called “lente 
insulin ” (insulin zinc suspension), and it is to be noted 
that the ratio of the two suspensions in this standard 
mixture was decided after trials in Denmark, using 
diets somewhat different from those customary in 
Great Britain. The descriptive features of these three 
preparations are tabulated below. 


Duration Strengths 
British Name Danish Name in Hours Available 
(Units/ml ) 
Insulin zinc suspension ia Lente ea app.24 .. 40and80 
Insulin zinc suspension Uitralente 30+ ae 
amas 
Insulin zinc suspension Semilente .. 12-16 -. 4 
(amorphous) 


Through the courtesy of the Novo Laboratories we 
have been studying the actions of these new insulins in 
the Diabetic Clinic at University College Hospital since 
October, 1952. The introduction of three new insulin 
preparations will complicate the management of patients 
with diabetes, and we have been investigating the possi- 
bility of shortening the action of I.Z.S. and I.Z.S. 
(crystalline) by the addition of soluble insulin instead 
of I.Z.S. (amorphous), thus making it unnecessary to 
release the latter as a separate preparation. 


Clinical Trials 

For the initial studies of the insulin zinc suspensions 
patients were admitted to hospital. Most of them were 
selected because they required large doses of insulin and 
morning and evening injections. They were given a strictly 
controlled diet with a distribution of carbohydrate suitable 
for the I.Z.S. (lente) (see Fig. 1). When the insulin dose 
had been adjusted, blood-sugar levels were studied over a 
24-hour period. Capillary blood samples were collected at 
8.15 a.m., 10 a.m., 12 noon, 2.15 p.m., 6 p.m., and 11 p.m., 
and the sugar content was estimated in duplicate by the 
Nelson modification of Somogyi’s method (Nelson, 1944). 
Urine was collected in six-hour fractions and the glucose 
content measured by Benedict’s method. The insulin was 


injected 45 minutes before breakfast. In many of the 
patients the blood-sugar levels were studied on a number 
of occasions with different doses and combinations of 1.Z.S., 
I.Z.S. (amorphous), and I.Z.S. (crystalline). At least one 
clear day was allowed between a change of insulin and 
investigation of the blood sugars. When repeated studies 
were made on a single patient the distribution of dietary 
carbohydrate was kept constant to simplify comparison of 
the results obtained, although the distribution was primarily 
devised for use with I.Z.S. and was not really ideal for some 
of the combinations. 

Of the 22 patients studied, 19 were found to need more 
than 48 units a day of I.Z.S. The three milder cases and 
9 of the 19 more severe ones were adequately controlled 
with I.Z.S. alone. This insulin proved unsatisfactory in 
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Fic. 1.—Diurnal variations in the blood sugar in patients with 
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severe diabetes poorly controlled on I.Z.S. alone. Mean of six 

patients. Dose range, 48 to 108 units (mean 72). On the left 

I.Z.S. alone. On the right the same patients on combinations of 

1.Z.S. and I.Z.S. (crystalline) in the ratio 1:1 (two patients) and 

2:1, 3:1, 4:1, and 5:1 (one patient each). Glucose equivalent 
of the diet =g. carbohydrate+58% g. protein+10% g. fat. 


10 patients, all needing more than 48 units a day. One 
had a very variable insulin requirement, and in another 
the insulin action in the early part of the day was inade- 
quate. The defect in the remaining eight was an evening 
and early morning hyperglycaemia. In six it was found 
that this could be prevented by the use of a combination 
of 1.Z.S. and I1.Z.S. (crystalline) in ratios varying from 5:1 
to 1:1. These results are shown in Fig. 1. In the two 
other cases combinations of I.Z.S. and I.Z.S. (crystalline) 
were not used owing to the high doses needed and the 
consequent large volume of injection (over 3 ml.) using 
40 units insulin per ml. 

Thirteen of the 22 patients have subsequently been main- 
tained as out-patients on I.Z.S. or a combination of 1Z.S. 
with I.Z.S. (crystalline); in addition a further eight have 
been given the new insulins as out-patients. In one of 
these the trial was unsuccessful because at the dose level 
needed with I.Z.S. alone (120 units a day, 80 units per ml.) 
the patient had nocturnal thirst and polyuria, and it was 
considered impracticable to use the appropriate combina- 
tion of I.Z.S. with I.Z.S. (crystalline), as the latter is at 
present available only in the strength of 40 units per ml. 
In 15 patients observed over an adequate period as out- 
patients, the dose of the new insulins can be compared 
with that previously required. Of the remaining five, one 
had not needed insulin before and the other four have not 
been followed for long enough. The dose is almost identi- 
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cal (+4 units) in five ; in eight the dose of-the new insulins 
is greater (mean +19 units, or 139% of the previous dose) ; 
in two the dose is smaller (10 and 24 units less). 

A few hypoglycaemic attacks following the insulin zinc 
suspensions have occurred in hospital. In each case there 
was good warning and a gradual onset. This experience 
has been confirmed by out-patients who have had similar 
attacks. 

There have been no local reactions to the injections of 
the insulin zinc suspensions. I.Z.S. was given to three 
patients who were having local reactions to soluble or globin 
insulin ; there were no reactions with the new preparation. 


Mixing of Insulin Zinc Suspension with Soluble Insulin 


The insulin zinc suspensions are preparations at body pH 
and are designed to cover a range of duration of action 
from about 12 to 30 or more hours, but, since soluble 
insulin will always be needed, the question arises whether 
the action of 1.Z.S. could not be shortened by mixing it 
with soluble insulin, thus dispensing with the need for I.Z.S. 
(amorphous). There is no phosphate in British soluble 
insulin, so the danger of precipitating the zinc in 1.Z.S. as 
zinc phosphate does not exist. Soluble insulin, however, 
is kept at the acid pH of 3 to 3.5 to obtain optimal stability, 
and the pH would therefore be variable on mixing I.Z.S. 
and soluble insulin in different preparations. This factor 
of pH was shown by Hallas-Moller er al. (1952b) to control 
the form and size of insulin zinc particles and thus their 
prolongation of effect. Insulin exists as a precipitate in 
the presence of zinc (0.5 to 2 mg. per 1,000 units) in the 
pH range of roughly 4.5 to 8, and with a pH of between 
5 and 6 the precipitate is in the crystalline long-acting form. 
If insulin zinc crystals are suspended in buffers between a 
pH of 4.5 and of 8 they remain crystalline, but when amor- 
phous insulin zinc particles are buffered between a pH of 
5 and of 6 they slowly become crystalline, and, further- 
more, insulin precipitated from added soluble insulin will 
also be crystalline. Thus the addition of soluble insulin 
at this pH, so far from shortening the duration of action, 
will actually prolong it by increasing the proportion of 
the crystalline particles. This can be seen from the curves 
shown in Fig. 2. It can also be seen in this figure that the 
pH of a mixture of a soluble insulin and I.Z.S. cannot be 
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Fic. 2.—Comparison of blood-sugar curves obtained in a patient 

on a constant diet using varying proportions of I.Z.S. and soluble 

insulin, given by separate injection (on right) and mixed in 

phial for 24 hours = left). Curves obtained with soluble insulin 

alone and I.Z.S. alone are shown at the top. The pH of the 
mixtures is recorded. 


reliably predicted from the proportions of the two insulins 
mixed. This is presumably because there is a variable 
amount of free hydrochloric acid in soluble insulin. If 
successful mixing of soluble and I.Z.S. is to be achieved, 
the I.Z.S. must be buffered effectively outside the range at 
which crystalline precipitation occurs. We have been able 
to do this with 0.1 M acetate buffer at pH 4.8 added in 
equal volume to 80 units I.Z.S. per ml. (see Fig. 3). 


z+ 12Z.S. INSULIN, S = SOLUBLE INSULIN, 
2@)1.2.S. Buffered at pH 4°8 ZW)=1,Z.S. Amorphous 
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Fic. 3.—Action of buffered I.Z.S. and mixtures of buffered 1.Z.S. 
and soluble insulin. Top: Comparison of the effects of plain and 
buffered 1.Z.S. Middle: Comparison of the mixtures of soluble 
with plain and buffered I.Z.S. In the former (final pH 5.19) the 

lo hypoglycaemic action suggests that additional I.Z.S. 
crystalline) been formed. Below: Comparison of mixtures 
of soluble and buffered I.Z.S. and I.Z.S. (amorphous) and 
buffered I.Z.S., showing that the addition of soluble insulin has 

the same effect as the addition of I.Z.S. (amorphous). 


+6 81012 246 8 10 
AM. PM. 


The final concentration of zinc in the mixture is impor- 
tant. Hallas-Mgller et al. (1952b) have shown that the 
minimum effective concentration is about 0.5 mg. per 1,000 
units, and the preparations of I.Z.S. to be put on the market 
contain 2 mg. per 1,000 units. To lower the zinc concen- 
tration below the critical level at least three volumes of 
soluble insulin would have to be added to one of the sus- 
pension, and this would be most unlikely to be required in 
practice. In mixtures of soluble insulin with 1.Z.S. buffered 
at pH 4.8 the soluble insulin is at once precipitated, and at 
this pH the precipitate is in the amorphous form. Further 
study of this buffered I.Z.S. is required, but it seems likely 
that with its introduction it should be possible to dispense 
with the I.Z.S. (amorphous) as a separate preparation. 


Discussion 


The introduction of three new insulins will complicate 
the management of patients with diabetes mellitus and 
should be done only if there is good evidence that they are 
an improvement on the preparations at present in use. 
P.Z.I. alone is suitable for the control of mild diabetes, 
but in the more severe cases soluble insulin is also neces- 
sary in the morning and sometimes in the evening as well. 
The varying excess of protamine in P.Z.I. makes it unwise 
to mix soluble insulin and P.Z.I. in the syringe or to inject 
them at the same site; for efficient and consistent control 
separate injections are required. A single dose of globin 
insulin given one hour before breakfast is effective in many 
patients needing less than 48 units a day, but in more severe 
diabetes early morning hyperglycaemia necessitates a second 
injection in the evening. Both P.Z.I. and globin insulins 
contain foreign protein, and sensitization reactions at the 
site of injection are not uncommon. Isophane (N.P.H.) 
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insulin has recently been made available in this country. 
It does not contain any excess of protamine and can there- 
fore be satisfactorily mixed with soluble insulin. There is 
some evidence that the duration of action of isophane insulin 
is too short for a proportion of severe diabetics: it contains 
a foreign protein and may give rise to allergic reactions. 
The most outstanding defect of the long-acting insulins at 
present available is that most diabetics who need more than 
48 units a day require morning and evening injections. 

The originators of the insulin zinc suspensions claim that 
a single daily injection is enough for the great majority of 
diabetics requiring insulin. The standard mixture I.Z.S. 
(lente) is reported to be suitable for 85 to 90% of cases 
(Hallas-Moller et al., 1952a); in the remainder a combina- 
tion with I.Z.S. (amorphous) or I.Z.S. (crystalline) is 
necessary. These claims were confirmed by Lawrence and 
Oakley (1953), who obtained good results with I.Z.S. in 11 
patients, 7 of whom needed more than 48 units a day. We 
have made detailed studies of the action of the insulin 
zinc suspensions in 22 diabetic patients in hospital. Our 
findings suggest that a single daily injection of the new 
insulins will be satisfactory in over 90% of diabetics, but in 
40% of the more severe cases I.Z.S. (lente) used alone had 
too short an action, and a combination of I.Z.S. with 
I.Z.S. (crystalline) was required. The composition of the 
standard I.Z.S. mixture (lente insulin) was decided on the 
results of trials in Denmark using diets in which slightly 
more than half of the day’s allowance of carbohydrate was 
taken before 2 p.m. In a recent memorandum published 
by the Novo Laboratories it is recommended that the ratio 
of carbohydrate taken at breakfast and lunch to that taken 
later in the day should be 120 : 80 or 3: 2. In the diets in 
use at the diabetic clinic at this hospital the ratio is.1 : 1. 
It seems possible that although the standard I.Z.S. mixture 
with three parts I.Z.S. (amorphous) to seven parts I.Z.S. 
(crystalline) is optimal for the Danish dietary habits, a ratio 
of 2: 8 would be more suitable in this country. 

The duration of action of the standard 1.Z.S. mixture can 
be lengthened by combining it with I.Z.S. (crystalline) in 
varying proportions, We have supplied our patients on 
such mixtures with phials of the premixed insulin so that 
the technical difficulties of mixing in the syringe are avoided. 
Use of these combinations in severe cases is limited by the 
strength of I.Z.S. (crystalline) available. The patients who 
might benefit most from the insulin zinc suspensions are 
those at present requiring large doses of insulin and two 
injections a day. However, unless the I.Z.S. (crystalline) is 
made available in the strength of 80 units per ml., many 
of them will be unable to take advantage of the new 
preparations. 

Our studies have confirmed the value of the new insulins, 
but have indicated minor modifications that might simplify 
their introduction. In this country a standard mixture with 
two parts of amorphous to eight of crystalline may prove 
more suitable than the present lente mixture, and mean 
that fewer patients will require combinations of two types. 
If the standard mixture can be suitably buffered it may 
be possible to shorten its action, when this is necessary, 
by the addition of soluble insulin, thus dispensing with 
the need for I.Z.S. (amorphous). In only one of our patients 
has it so far proved desirable to shorten the action of I.Z.S. 
The I.Z.S. (crystalline) should be made available in a 
strength of 80 units per ml. 


Indications for the Use of the Insulin Zinc Suspensions 


Diabetics at present well controlled on a single daily 
injection of P.Z.I. or globin insulin are unlikely to benefit 
in any way from transfer to the new insulin zinc suspen- 
sions, unless their present insulin causes allergy. We con- 
sider that the indications for trial of the new insulins are : 
(1) poor control on present insulin ; (2) patients at present 
needing morning and evening injections ; (3) patients requir- 
ing P.Z.I. and soluble insulin in the morning by separate 
injection ; and (4) patients who show allergic reactions. to 
other types of insulin. 


There are also certain contraindications. “Brittle” 
diabetics whose insulin requirement varies from day to day 
or during the day will usually be better controlled with 
morning and evening injections. Patients needing more than 
80 units a day are likely to be disappointed with the insulin 
zinc suspensions at present available, because if they need 
a combination of I.Z.S. and I.Z.S. (crystalline) they will 
have to use it in the strength*of 40 units per ml. 

We have had little experience in the use of insulin zinc 
suspensions in patients being given insulin for the first time. 
With P.Z.I. and globin insulin severe local reactions may 
occur between three and nine months after the injections 
are started. It seems likely that these will be avoided by 
the use of the insulin zinc suspensions, and in many new 
diabetics treatment may begin with the new preparations. 


Transfer to the Insulin Zinc Suspensions 


It will often be found necessary to adjust both the diet 
and the insulin dosage when the patients are transferred 
to the new preparations. The carbohydrate in the diet 
should be distributed so that the greater part is taken at 
lunch and tea to cover the period of maximum insulin 
action. The amount of carbohydrate needed at breakfast- 
time has varied considerably. We have usually restricted 
it initially, but in some cases it has had to be increased later 
on account of morning hypoglycaemia. In all cases we have 
started with I.Z.S. and the previous total insulin dose. The 
patients are advised to make the injection 45 to 60 minutes 
before breakfast, and the importance of shaking the bottle 
well before withdrawing the insulin is stressed. 

Patients are asked to test their urine four times a day 
during the period of adjustment (before breakfast, lunch- 
time, and suppertime, and at bedtime). Results of all urine 
tests are recorded and brought to the clinic on the weekly 
visits, which are considered desirable during this period. 
The patients are requested to adjust their own insulin dose 
if this appears necessary between visits. If the urine con- 
tains 2% or more sugar for 48 hours they are advised to 
increase the dose by 10%. If they experience any hypo- 
glycaemic reactions a comparable reduction is authorized. 
Reactions may occur at any time of the day, but seem to 
be most common in the late morning and during the after- 
noon. They usually indicate the necessity for adjustment 
of the diet. . 

In a number of our patients it has become clear after the 
first few weeks that, although good control can be achieved 
with I.Z.S. alone during the day, glycosuria is present at 
bedtime and in the early morning. This suggests that the 
action of the I.Z.S. should be prolonged by the addition 
of I.Z.S. (crystalline), and we try first a 1: 1 mixture, in 
which the ratio of I.Z.S. (amorphous) to I.Z.S. (crystalline) 
is 1.5: 8.5. Some patients can be provided with sterile 
rubber-capped bottles and allowed to prepare their own 
mixtures; others have to have this done for them, and 
special arrangements are required for this in a busy clinic. 


Summary 


The action of the insulin zinc suspensions has been 
studied in 22 diabetic patients in hospital. Repeated 
blood-sugar estimations were performed over a 24- 
hour period. Insulin zinc suspension (lente) proved 
unsatisfactory in 10 out of 19 patients requiring more 
than 48 units a day. In most of these patients the 
duration of action was too short, and better control 
was achieved with a mixture of insulin zinc suspension 
and insulin zinc suspension (crystalline). For this pur- 
pose it is recommended that insulin zinc suspension 
(crystalline) should be made available in a strength of 
80 units per ml. 

Studies were undertaken to ascertain whether the 
action of insulin zinc suspension could be shortened 
by mixing it with soluble insulin, thus dispensing with 
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the need for insulin zinc suspension (amorphous). It 
is suggested that this would be possible if the proper- 
ties of the acetate buffer in insulin zinc suspension were 
altered, but that further studies are required. 

The indications for the use of the insulin zinc suspen- 
sions are described, and a plan is outlined for changing 
patients to the new preparations. 


We wish to thank the Novo Laboratories in Copenhagen and 
Evans Medical Supplies Limited, their distributors in this country, 
for very generous supplies of these insulins for use in this trial. 
We would also like to thank Miss A. Moxham, who performed 
most of the blood-sugar estimations, and the dietitians, sisters, 
and nurses for the great help they have given us. 
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THE CLASSIFICATION OF VARIOUS 
INSULINS 


BY 


F. GERRITZEN, M.D. 


(From the Department of Endocrinology and Diseases of 
Metabolism, University Hospital Medical Department, 
Leyden, Holland) 


In an annotation in the British Medical Journal 
(1953) in which the Novo insulin preparations were 
announced, attention was drawn to the confusion that 
might arise when a larger variety of insulins became 
available. This problem needs extensive consideration 
for several reasons. 

In some cases the new insulin preparations show no 
superiority over those already in use, but in others they 
are a distinct improvement. Most doctors who treat 
diabetic patients use a special brand of insulin, and 
thus do not take advantage of the intensive research 
that is going on in the laboratories of the insulin manu- 
facturers. 

To choose the right insulin for a certain diabetic 
patient is not a simple matter. It requires a thorough 
study of the particular manifestations of the case and 
a knowledge of the characteristics of the various insulins 
existing, to adapt the insulin therapy to the individual 
need. It would be of great value, therefore, if the 
physician could be guided in the choice of the most 
suitable insulin, or, if the patient is already using insulin, 
in making a change that might be of benefit in the 
particular case. 


Principles Involved in Choosing Type of Insulin 


In this study a method is recommended which has been 
described earlier (Gerritzen, 1952), but it might be useful 
to recall attention to the principles that led to its adoption. 
Though insulin is used almost exclusively in diabetics, no 
reliable information can be had from an investigation of 
diabetic patients because they vary widely in sensitiveness 
to it. The results obtained would tell us more about the 
variation in sensitiveness of the patients than about the 
insulin itself. The same consideration would apply if, in 
the standardization of insulin, diabetic instead of healthy 
rabbits were used. The results would be far more uncertain 
if diabetic rabbits with different degrees of the metabolic 
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disorder served as test animals. Evidently the diabetic 
patient would not be a suitable subject for testing the 
properties of different insulins. Even the average of several 
diabetics, if an average could be calculated, would not be 
better, as the average diabetic does not exist. 

Insulin is measured in terms of the decrease of the blood 
sugar after injection. This means that if the decrease in the 
blood sugar is representative of the action of insulin, all 
other factors influencing the blood sugar must be excluded. 
Fasting and exercise, which tend to depress the blood sugar, 
must be avoided; in addition, emotions and meals, which 
cause an increase of blood sugar, should also be excluded. 
Elimination of exercise is easy in the human, as the test 
persons can be kept in bed. The requirements to exclude 
meals and to avoid a fasting state led me to give a constant 
amount of carbohydrate every hour, a method that is not 
practicable in test animals, because the emotion of forced 
feeding would undoubtedly influence the blood sugar. Test 
animals in a state of fasting would get low blood-sugar 
values when insulin was injected, and a_ regulating 
mechanism, of which adrenaline is the most important com- 
ponent, might come into action, thus making the results of 
insulin action very uncertain. 

For these reasons I choose healthy students as test persons. 
The results obtained in regard to duration and character of 
the action of insulin would not, of course, apply to dia- 
betics, but they would tell us something about the qualities 
of the various insulins. This has become of special im- 
portance since Hallas-M@ller et al. (1952a, 1952b) published 
their method of testing insulin in diabetics. In a great num- 
ber of diabetics they classified the reaction to different in- 
sulins as types A, B, and C; type B being the ideal one, as 
it gives a flat blood-sugar curve throughout the day. It is 
necessary to give the A-type (~~) patient an insulin that has 
a more prolonged action with less intensity during the first 
few hours after injection, while patients of type C (%) 
require an insulin of shorter and more intense action. 

This logical attempt to adjust the insulin to the type of 
reaction of the patient presupposes a knowledge of the 
differences that exist between the various insulins. This 
study is an effort to classify the insulins in regard to the 
duration and character of the action. 

The persons tested were lying down from 11 p.m. the night 
before the experiment started and during the experiment. 
From 6 a.m. on the day of the experiment they ate 50 g. of 
mashed potatoes (about 10 g. of carbohydrate) and drank 
30 ml. of water every hour. From 7 a.m. the blood sugar was 
determined hourly by the Hagedorn—Jensen method, until 
the end of the experiment, which was considered to be 
reached when the average blood sugar had returned to its 
original level at 8 a.m. 

By this method I was able to classify 13 different insulins 
without difficulty into four categories according to the dura- 
tion of the action. Differences in the intensity of the action, 
as measured by the depression of the blood-sugar level, 
are shown in Figs. 1-4. The insulin mixtures are described 
in my previous study (Ger- 
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insulin (Organon) and alt-insulin (Horm)—the former act- 
ing somewhat more acutely than the latter. In the litera- 


ture the normal duration of 


the action of regular insulin 


in diabetics is given as eight hours, so one may take this 
value to be well founded (Fig. 1). 
Category 2.—Duration, 10 hours. To this category belong 


N.P.H. insulin (Organon), N. 
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Fic. 2. ae 2. Duration 

of action, hours. These 

five insulins have a nearly iden- 

tical action—only minor varia- 
tions in intensity. 


P.H. 50 (Lilly), depot insulin 
(Horm), semilente (Novo), 
and zinc insulin “ neutrale ” 
(Organon). These show only 
minor differences in charac- 
ter. The first three insulins 
are protamine zinc insulins: 
N.P.H. insulin and N.P.H. 
50 being cloudy suspensions 
and depot insulin (Horm) a 
clear solution. The last two 
insulins are zinc insulins, 
consisting of zinc and insulin 
only (Fig. 2). 

Category 3—Duration, 16 
hours. Di- and iso-insulin, 
globin insulin, and _ lente 
(Novo) belong to this group. 
Di- and_  iso-insulin are 
chemically modified insulins 
with prolonged action. 
Globin insulin has a pro- 
longed action due to the ad- 
dition of oxyhaemoglobin, 
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zinc insulin, a mix- 
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diabetic patients (Figs. 3 and 4). This is a question 
of individual sensitivity more than an indication of 
the character of the insulin. Hallas-Mgller’s method of 
arriving at the most suitable insulin seems logical, but a 
knowledge of the differences existing between the various 
insulins, measured under standard experimental conditions 
in an identical test material, is a prerequisite for its practical 


application. 


The description of ‘these insulins, which comprise only a 
few of those on the market, leads to the question whether 
one preparation is preferable to another of the same 
category. This question I have not tried to answer. 


Summary 
Thirteen different insulins have been tested in young 
healthy students under standard experimental conditions 


—that is, absolute rest and a constant hourly intake 


of carbohydrate and water. 

These insulins have been classified into four categories, 
according to the duration of the action, with the object 
of simplifying the choice of the most suitable insulin. 


I have to thank Miss S. P. I. Hoogeveen for accurate and 
numerous blood-sugar determinations, and the managements of 
Burroughs Wellcome, Hormonchemie, Novo, and Organon for 
financial support. 
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Medical Memoranda 








An Early Fatal Reaction to Blood Transfusion 


Fatal haemolytic transfusion reactions due to specific incom- * 


patibility between the blood of the donor and recipient are 
fortunately rare. The fatal haemolytic reaction here 
recorded was the result of confusing the recipient’s name 
with that of the donor’s label, both donor and recipient 
having the same surname. The duration of the reaction, 
which was four hours, must be regarded as one of the 
shortest on record. 


Case REPORT 


After an abdomino-perineal excision of the rectum for 
carcinoma on February 10, 1953, a man aged 54 received 
2 pints (1,140 ml.) of blood of his own group, O rhesus- 
positive, followed by intravenous dextrose-saline. In the 
early hours of February 11, on account of bleeding from 
the perineal wound, the night sister, thinking that the 
patient required more blood and acting on unreliable in- 
formation that the blood had been prepared and would 
be available in the pathological laboratory, went to the 
blood bank about 3.30 a.m. and, on finding a bottle with 
a donor’s label bearing the name Moon (which was the 
patient’s name), took it to the ward and began the trans- 
fusion. The blood was group B rhesus-positive, and did 
not bear a compatibility label. It ran very slowly from 
4 to 5 a.m., when it stopped. The resident doctor, after 
relieving the blockage in the needle, allowed the blood to 
flow rapidly from 6 to 6.20 a.m., when the patient had a 
severe rigor lasting 10 minutes. He had pyrexia and a 
rapid pulse, and seemed distressed. For the next three and 
a half hours, until his death at 10 a.m., he had suffered 
from severe shock, with pyrexia, rapid pulse, increased 
respirations, and epigastric pain. He had survived four 
hours after receiving a rapid transfusion of about 300 ml. 
of incompatible blood. 

Post-mortem Examination.—This was conducted about 
two hours after death and revealed little retroperitoneal 
haemorrhage. The blood serum was very haemolysed. 
When anti-B serum was mixed with the patient’s cells there 
was no agglutination, indicating that complete, or almost 
complete, destruction of all the transfused cells had taken 
place. A comparison of pre- and post-transfusion titres to 
anti-A and anti-B in the patient’s serum was made. (1) The 
titre of anti-A was 1:8 in both pre- and post-transfusion 
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samples : this served as a control for the second test. 
(2) The titre of anti-B was 1:8 in the pre-transfusion sample, 
and 1:2 in the post-transfusion sample, indicating the 
absorption of large quantities of circulating anti-B on the 
transfused cells. 

Histology.—The changes in the kidneys suggested a hae- 
molytic reaction : the intertubular blood vessels were dilated 
and engorged with blood containing clumped masses of red 
blood cells; the tubular epithelium showed degenerate 
changes, and the lumina contained brownish granular material 
and pigment casts; there was oedema of the interstitial 
tissue. The sinusoids of the liver contained granular pig- 
mented material and clumped red cells. The cerebral capil- 
laries, mainly in the subcortical white matter, showed 
marked clumping of red cells, with amorphous granular 
deposits of haemoglobin. There were numerous small peri- 
vascular haemorrhages, the red cells in one instance being 
seen passing through a damaged capillary wall. 

Dr. A. F. Ollerenshaw did the blood tests. 


A. A. MILLER, M.D., 
Group Laboratory, Royal Infirmary, Preston. 





Headaches Caused by Nasal Obstruction 


The following case is unusual enough to be worthy of 
record. 
CasE REPORT 


A girl aged 18 was first seen in 1946, complaining of 
frequently recurring severe headaches, localized in the 
frontal area of the head above and behind the right eye. 
The headaches were so bad that she often had to stay 
home in bed, missing school two or three times a week. 
Inquiry revealed that there had never been any accident to 
the nose or head. When she was 11 two different oph- 
thalmogists found her eyes to be normal. 

On examination the nasal septum was found to be de- 
flected to the right side, high up, causing pressure against 
the middle turbinate and obstruction in the upper part of 
the nose. It was thought that the headache was due to 
frontal sinus obstruction, and the patient was referred to 
an E.N.T. surgeon, who gave drops to put in the nose. These 
gave temporary relief and nothing further was done. An 
x-ray examination was not thought necessary. 

The patient was referred to me again in April, 1951. 
During the intervening four years she had had frequent 
headaches, to cure which the tonsils and adenoids had been 
removed once, and the adenoids a second time. The head- 
aches had become continuous day and night for the past Six 
weeks, and had necessitated injections of “ omnopon,” in 
addition to codeine and phenacetin tablets, and various 
headache powders. In February, 1951, she again visited an 


ophthalmologist and had been fitted with glasses, which im- 
proved the eyesight but did not relieve the headaches. 


¢ 





- Fic. 1.—Lateral view showing needle in position. 





Recently the mother recollected an accident that occurred 
when the patient was 9 years old. While running down some 
steps at school she had run into a girl who was holding a 
knitting needle. Thereafter, her nose bled freely for a few 
hours. She was, however, able to return to school the next 
day. This story was dismissed as of no consequence, and 
as having no bearing on the headaches. 

On examination some obstruction in the right side of 
the nose high up was again found. There was ptosis of the 
right eyelid. The blood pressure was 120/72. The urine, 
the cardiovascular and gastro-intestinal systems, and the 
reflexes were normal. Again a diagnosis of frontal sinus 
obstruction was made, but on this occasion she was sent for 
an x-ray examination of the skull. The result was indeed 
surprising. The radiologist’s report was as follows: “A 
metallic foreign body, some 3 in. (7.5 cm.) in length, projects 
posteriorly and upwards with a slight lateral inclination 
from the right nos- 
tril. The point has 
penetrated the base 
of the skull and 
lies within the 
middle cranial 
fossa lateral to 
the sphenoid sinus. 
The ethmoid, 
sphenoid, and 
frontal sinuses 
appear normally 
translucent and 
show no evidence 
of infective change 
or other abnor- 
mality. Both maxil- 
lary antra are nor- 
mal in appearance 


and no evidence of 

infection is seen” *'° a pono — of 
(Figs. 1 and 2). On ‘ ; 

clinical grounds it seemed most improbable that the needle 
was penetrating into the middle fossa and brain, but it was 
obvious that an operation had to be done at once, and the 
patient was admitted to hospital. 

It was thought wise to give penicillin and streptomycin 
for 48 hours before operation, because of the possibility 
of a cerebral abscess forming and to prevent post-operative 
infection. The patient had constant headache and increasing 
ptosis of the right eye, and she was drowsy, lay curled up 
on her right side, would do nothing, took no interest in 
anything, and avoided the light. The leucocytes numbered 
8,500, neutrophils 73%, monocytes 6%, lymphocytes 18%, 
eosinophils 2%, basophils 1%. 

Under general anaesthesia the needle was removed through 
the nose. It was lying on the nasal plate of the maxilla, 
under the inferior turbinate, and was covered with a thin 
layer of bone, which had to be broken away before the end 
of the needle could be freed. When about 1 in. (2.5 cm.) 
of the needle was exposed it was grasped firmly with forceps 
and extracted. It was necessary to pull with some force 
before the needle—2} in. (6.3 cm.) long—suddenly came | 
away intact. A petroleum jelly and sulphonamide plug was 
placed in the nose and the patient returned to bed. 

For four days headaches continued, but with periods of 
freedom. From the fifth day onward there were no further 
headaches. The penicillin and streptomycin were con- 








' tinued up to the tenth day, when the patient was so well 


that she was discharged from hospital, with the wound in 
the nose soundly healed. She has since then been com- 
pletely free of headache, and feels better than she has done 
for years. The mother states that her outlook on life and 
disposition have greatly improved. 


I wish to thank Dr. E. R. Hafner, under whose care the patient 
had recently come, for permission to publish this case. 


R. C. B. Macrag, M.B., Ch.B., F.R.C.S. 
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SOCIETY AND GENETICS 


The Facts of Life. By C. D. ogee ae {Pp. 467; 
illustrated. £1 15s.) London: Allen and Unwin. 1953. 
This book contains two components—an account of the 
mechanism of reproduction and inheritance, and Professor 
Darlington’s views on the relevance of this mechanism to 
certain social and moral questions. It therefore has to be 
judged on two criteria—its accuracy and lucidity as a piece 
of popular science, and its perception and originality as a 

synthesis of biology and sociology. 

The so-called laws of heredity, and the remarkable paral- 
lelism between the observed behaviour of chromosomes and 
the segregation of Mendelian “factors,” are familiar to 
all who have read biology, both amateurs and profes- 
sionals. There are already a dozen good popular books on 
the subject. Professor Darlington’s book has two advan- 
tages over earlier ones—namely, that it includes some recent 
work on the genetics of micro-organisms and on the evolu- 
tion of immunity to disease ; and that it has a good chapter 
on “the genetic underworld,” which summarizes those 
phenomena of inheritance which pass through the proto- 
plasm and not the nucleus. Unfortunately (we say “ unfor- 
tunately” because Professor Darlington has great authority 
as a cytologist, and he could have written an authoritative 
popular account) these are the only two advantages of The 
Facts of Life. The author evidently underrates the intelli- 
gence of people who read scientific books, for he refrains 
from burdening his readers with many of the facts of life 
or (for that matter) with many facts. In place of a lucid and 
thorough exposition of modern views on the genetics and 
physiology of reproduction, he pads the exposition with 
what he himself in the preface calls “light entertainment,” 
in the form of quips about incidents in the Old Testament, 
Russian politics, virgin birth, and Mr. Arnold Toynbee. The 
chapters are peppered with the sort of querulous pertness 
one remembers in Samuel Butler’s notebooks: only in those 
days it was a novelty. 

Every man to his humour: it may just be the reviewer’s 
sour prejudice to like his science straight. Suffice it to say 
that, as an exposition of the facts of reproduction and 
heredity, Professor Darlington’s book is of fair average 
quality, with some new material, but otherwise without any 
special merits to distinguish it from a dozen others. There- 
fore the value of the book must rest on the way Professor 
Darlington develops his thesis that the great questions of 
society—love and courtship, marriage and divorce, im- 
mortality and free will—can be answered, or at any rate 
brightly illuminated, by reference to the behaviour of 
chromosomes and the genes they carry, and to the influence 
on genes of natural selection. Professor Darlington belongs 
to that almost extinct variety of thinkers, scientific deter- 
minists. He is utterly confident that science can analyse not 
only efficient causes but final causes too. He really does 
believe that the marriage and divorce laws would be better if 
they were drawn up by biologists. He summarizes the com- 
plex emotional and mental reactions based on pituitary, 
gonads, and central nervous system, leading through court- 
ship to consummation ; “it is to these,” he says artlessly, 
“that we give the name of love.” He predicts that on genetic 
grounds “ some five or ten per cent of marriages will fail.” 
He asserts that low agricultural production in England 
is due to the genetic unfitness of tenant farmers. He 
provides a genetic reason for the “great illusion” of 
immortality. 

From time to time scientists have to be iconoclasts and 
they should not respect even the most precious beliefs if these 
are contrary to fact. But there are rules for scientific icono- 
clasts. Rule One is never to extrapolate, never to carry your 
conclusions beyond your data. Nietzsche extrapolated 
Darwinism beyond the dogs and pigeons and fishes to 


European society ; and the dreadful fallacy of that extrapo- 
lation was demonstrated from 1939 to 1945. Darlington, in 
a word, offers the reader of The Facts of Life a faintly 
similar extrapolation of Mendelism. Only we are now in a 
colder intellectual climate than Nietzsche was, and the 
attempt is not ominous: it simply falls flat. Rule Two for 
iconoclasts is to break images in the name of the Truth and 
all the Truth. Now on several occasions Professor Darling- 
ton does what he is far too good a scientist to do in his 
research: he omits relevant evidence. Take, for example, the 
discussion of twins. Darlington cites in full the observa- 
tions of Lange on criminal twins, published 25 years ago. 
This work provides evidence in favour of genetic determi- 
nism among identical twins. But, although he quotes one 
reference in his bibliography, Darlington does not mention 
that Newman and many others have done work since 1929 
which greatly weakens Lange’s opinion that the social 
behaviour of identical twins 1s almost entirely a matter of 
nature, not of nurture. In this and in other instances Darling- 
ton makes dogmatic assertions without disclosing to his 
readers that there is evidence inconsistent with his dogmatism. 
He precedes his book by a pretty Japanese picture and 
quotations from Chaucer, Montaigne, and Gibbon. It would 
have been well if he had added Amiel’s warning: “An 
error is the more dangerous in proportion to the degree of 
truth it contains.” 

One sometimes hears it said that in a scientific age 
scientists should have a greater influence in government. Pro- 
fessor Darlington’s book should be widely read if only as an 
awful warning of the horrors which await us if we ever get a 


scientific oligarchy. 
Eric ASHBY. 


CLINICAL ENDOCRINOLOGY 


Clinical Endocrinolo, , & ~~ ‘i oy 5. wy” M.A. 
M.D.(Cantab.), F.R. (Pp. 696 10s. 
London: Cassell and Co, 19 


This outstanding publication has been written by a wise and 
experienced general physician who at the same time is a 


first-class endocrinologist with personal experience, over a 
number of years, in the experimental laboratory and in the 


‘ wards of a great hospital. It is the best book that has 


appeared in this field for some years and it will become a 
standard work for students, postgraduates, and all physi- 
cians interested in the subject. The historical notes are brief 
but fascinating, and the notes on the standardization of hor- 
mones give us a mathematical and scientific basis for therapy. 
The author discusses each gland in a separate section and 
comprehensively. He considers Cushing’s syndrome in its 
latest aspects, and draws attention to such features as atrophy 
of the opposite gland in the presence of an adrenal tumour 
and the therapeutic results of bilateral adrenalectomy, a 
procedure initiated on a systematic scale at the Mayo Clinic. 
The basic work of Sheehan in enlarging the scope of our 
knowledge of Simmonds’s disease is well presented. 
Fréhlich’s syndrome appears in proper perspective and the 
differential diagnosis is discussed with illumination. The 
hypothalamus finds its appropriate place both in its own 
right and in relationship to pituitary disorders. 

In view of the author’s pioneer work with Marine in 
America and later with Scowen at St. Bartholomew's Hos- 
pital, it is not surprising that the thyroid section excels in 
its account of the physiology and the application of this 
knowledge to clinical disorders of the thyroid gland. Un- 
fortunately, it has not been possible to add anything reassur- 
ing to our present views on the treatment of that very 
difficult condition exophthalmic ophthalmoplegia, but the 
author draws attention to radiotherapy of the orbital tissues. 
This gives some benefit, perhaps paradoxically, in the most 
advanced cases with considerable oedema of the conjunctiva. 
The more recent indication that A.C.T.H. may be of value 
in these cases has not been sustained by further experience. 
The section on the thymus gland faithfully records the 
work of Rowntree and his colleagues on the effect of thymic 
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extracts in successive generations of rats, inducing precocity 
of growth and development, and the author notes that other 
investigators have failed to confirm the results. It is now 
known that there is little likelihood of these experiments 
being repeated with the same result and that the laboratory 
circumstances were such as were apt to mislead the original 
workers. It would therefore be better not to cite this series 
of experiments any longer, since needless confusion may 
result. This does not mean that thymic extracts may not 
have actions as yet unelucidated. The work would not 
have been quoted so often had not the research workers 
been men of outstanding ability and integrity who have 
achieved a great deal in other endocrine fields. 

In some respects the chapter on miscellaneous disorders 
is the most fascinating, and among other subjects the author 
considers intersexuality, hermaphroditism, sexual precocity, 
various forms of hypothalamic disorders, adipose gynandrism, 
sterility, and hyperinsulinism. The references are compre- 
hensive and the index is clear and adequate. 


S. LEONARD SIMPSON. 


E.N.T. INTRODUCTION 


Ear, Nose, and Throat Diseases for Medical Students. By 
William McKenzie, M.B.,_ B.Chir(Cantab.), F.R.C.S. 
(Pp. 260; 95 figures. £1 Is.) Edinburgh and London: E. 
and S. Livingstone. 1953. 


In his preface the author states that this book is designed 
to be interesting rather than exhaustive. In the space of 
only 250 pages are included sketches of the diseases of the 
upper respiratory tract, oesophagus, and bronchi, and it is 
striking how much instruction is conveyed in that space. It 
is evident that the work is founded on the author’s own 
experience, and he makes full use of it in all sections of 
the subject, though the chapter on deafness stands out as 
most comprehensive and lucid. A feature of the book is the 
frequent interpolation of short case histories to illustrate 
mistakes and successes in diagnosis and treatment, a sure 
way of interesting the student. The style is naturally didactic 
and there are some statements which might have been modi- 
fied to suit the student. The statement that syphilis is a rare 
disease in this country would better read that throat mani- 
festations of syphilis are now rare. “The function of the 
semicircular canals and vestibule is that of maintaining the 
position of the body in space” really means maintaining the 
knowledge of the position. 

The only operations described in detail are tonsillectomy, 
tracheotomy, and antral lavage, and the accounts are excel- 
lent. At the end of each chapter are two or three questions 
to focus the student's attention on its contents, and at the 
end of the book come E.N.T. questions from the Conjoint 
Board examination papers. With his inherited knowledge of 
E.N.T. history why does the author displace the names of 
Patterson-Brown Kelly by Plummer-Vinson? The book 
is a novel elementary introduction to the specialty. 


W. M. MOLLISON. 
DIAGNOSTIC RADIOLOGY 

Modern Trends in Diagnostic Radiology. (Second Series.) 

Edited by J. W. McLaren, M.A., i tot MS Ss me 

D.M.R.E. (Pp. 413; 359 figures. £3 10s.) London: 

Butterworth and Co. 1953. 
Dr. McLaren, in presenting the second edition ‘of Modern 
Trends in Diagnostic Radiology, might almost have called it 
“Modern Scandinavian Trends,” since seventeen of its 
thirty contributors come from countries that combine to 
produce Acta Radiologica. This is no bad thing, and the 
volume reflects the outstanding work that has come from 
these countries during the past five years. 

J. W. Pierce has contributed a valuable survey of the 
pulmonary manifestations of fungous diseases occurring in 


Britain and in America. Recent technical developments in 
rapid film changers, outlined by Schonander early in the 


book, give point to a critical résumé by Wegelius and Lind 
of the problems in cardiac physiology and pathology to 
which angiocardiography can supply the answer: The re- 
viewer’s only regret on reading this section is that space 
was not found for a more detailed presentation of this work 
on two-plane simultaneous angiocardiography with syn- 
chronous electrocardiographic records. The cases illustrated 
in this article show clearly how necessary the E.C.G. record 
may be for an accurate angiocardiographic study of the 
dynamics of the heart. Gunnar Jénsson has contributed 
an important article on selective angiocardiography and 
thoracic aortography, with many illustrative cases. 

A welcome contribution on the colon comes from Arthur 
Singleton, of Toronto, and the editor himself writes an 
admirable survey of the recent work on the small intestine. 
Frimann-Dahl has by his recent monograph shown himself 
to be an authority on the radiology of the acute abdomen, 
and it is fitting that he should have been asked to write on 
this subject. Other Scandinavian articles of great interest 
include those by Lindblom on arthrography, Lindgren on 
abdominal aortography, and Engeset and Kristiansen on 
cerebral angiography. 

It is sobering to realize that in 1952 nearly nine million 
x-ray examinations were carried out in England and Wales, 
a million more than the year before ; and this readable and 
informative book, with authority in every article, helps to 
explain that massive increase. The first edition set a high 
standard, and Dr. McLaren is to be congratulated in having 
raised it in this second edition. 

S. COCHRANE SHANKS. 


PARASITIC ANIMALS 


Parasitic Animals. By Geoffrey Lapage, M.D., M.Sc., M.A. 
(Pp. 351; 113 figures. £1 1s.) London: Cambridge Univer- 
sity Press. 1951. 


The aim of this book, as stated in the author’s preface, “ is 
to give, from the biological rather than the economic point 
of view, an outline of the general principles which govern 
the lives of parasitic animals.” Its title has been chosen to 
indicate that the kind of parasites concerned are those 
belonging to the anima] kingdom, so that other parasitic 
organisms such as viruses and bacteria are excluded. In 
describing, therefore, how parasitic animals live, the scope 
of the work is limited, if such a word can be used in a 
field of this magnitude, to certain parasitic species selected 
from the groups arthropoda, protozoa, and helminths ; and, 
although “not in any sense a text-book of economic 
parasitology,” reference is made chiefly to those parasites 
which are harmful to man and his domestic animals. 


The first two chapters are concerned with a definition of 
the term “ parasitic animal” and a general description of 
the routes of entry and movements of parasites inside the 
host’s body. Representative life-cycles selected from the 
three groups are then described in detail. These are illus- 
trated by diagrams which will delight the student of parasito- 
logy by their originality and clarity and are certain to arouse 
the interest of the intelligent general reader. Five chapters 
are devoted to various aspects of the host—parasite relation- 
ship, which include some very interesting and instructive 
discussions on the effects of parasitism on the parasite and 
the effects of the parasite on its host. The subjects of host 
tissue reactions and host immunity are discussed compe- 
tently. ‘An account of the main principles in the control 
of parasitic infections follows, and in his conclusion the 
author discusses a philosophical viewpoint to parasitism and 
in this reveals an eloquence of style which is in abeyance 
in his presentation of the factual matter of the preceding 
chapters. This book contains a wealth of information on 
the parasites the author has chosen to illustrate his main 
thesis, and, taken as a whole, is one to be recommended to 
students and teachers of parasitology, while the general 
reader will find much interesting material within its pages. 


j. J. C. Bucxtey. 
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PROGRESS IN ANTIBIOTICS 


We are able to print on p. 1043 an account of a sym- 
posium on antibiotics held in the latter part of last 
week at the U.S. Department of Health, Washington. 
Contributors to this included many leading authori- 
ties in the U.S.A., which has been the birthplace 
and first testing ground of almost every new impor- 
tant antibiotic since penicillin. The commercial 
enterprise responsible for this leadership is well 
known: the immense resources of American pharma- 
ceutical houses have enabled them to conduct costly 
surveys of many thousand samples of soil from all 
parts of the world in the hope of discovering new and 
valuable antibiotic-producing organisms. This has 
probably been the most rapidly expanding American 
industry of the past few years, and one in which the 
reward of success is an immense prosperity which 
may nevertheless be of short duration. Either some 
unexpected drawback to the use of the drug may be 
discovered after the first burst of therapeutic 
enthusiasm, or mounting bacterial resistance may 
diminish its value ; at any moment, too, something 
else better may be discovered by someone else. It 
is this fierce competition which has given us the 
almost bewildering series of new antibiotics of the 
past few years. 

The news about erythromycin, of which only small 
quantities for research and other special purposes 
have yet reached England, is much as might have 
been expected. This substance, and carbomycin, 
which closely resembles it, have a range of activity 
corresponding more closely to that of penicillin than 
that of their predecessors. Erythromycin has been 
successfully used for streptococcal infections and 
pneumonia, but for these conditions penicillin itself 
remains available. It appears to be unsuccessful in 
endocarditis except in combination with another drug 
—streptomycin—in a series of cases reported at this 
meeting. Its main sphere of usefulness is the treat- 


ment of staphylococcal infections resistant not only 
to penicillin but to aureomycin and terramycin. It 
should perhaps be reserved for this and any other 
strictly specific indications, in view of a report from 
Chicago on the effects of its general use in a hospital. 
Within a few months the majority of the staff became 
nasal or throat carriers of a staphylococcus highly 
resistant to it, and this organism began also to cause 
infections in patients. Although there are no precise 
data on the point, it may be suspected that resistance 
to erythromycin among staphylococci is acquired 
more rapidly than to its predecessors. If so, this 
drug should evidently be held carefully in reserve 
and not used promiscuously. 

The principal new antibiotic announced was 
tetracycline, which is simply the same molecule as 
that of aureomycin and terramycin (chlortetracycline 
and oxytetracycline) without either of the attachments 
which characterize these antibiotics. It has not only 
been prepared by the dehalogenation of aureomycin, 
but has been obtained from a new species of mould. 
It is unusual for the action of a chemotherapeutic 
agent to be improved by removing something from 
the molecule: most developments in the past have 
been elaborations rather than simplifications. It may 
well be wondered whether further modifications of 
the basic molecule of tetracycline may not be possible 
by way of addition rather than subtraction, which will 
confer superior properties on it. In therapeutic 
activity tetracycline differs little from its cousins. Its 
chief advantage is a substantially smaller liability to 
cause nausea or vomiting and diarrhoea, an improve- 
ment for which any patient having to take these drugs 
for some length of time, as in the treatment of brucel- 
losis, will undoubtedly be grateful. On the other 
hand, novelty must also be counted one of its princi- 
pal assets. 

Apart from other novelties of little clinical impor- 
tance, the symposium was devoted largely to discuss- 
ing better ways of using existing drugs. There are 
new “dosage forms ” of penicillin, and the possibili- 
ties of combined treatment have been further ex- 
plored. The use of two drugs together is now 
regarded as obligatory in the treatment of tubercu- 
losis, and there are other important indications for it. 
On the other hand, “ blind ” therapy with two or more 
drugs was strongly condemned. There is no doubt 
that the first condition for success in the use of anti- 
biotics is diagnosis, which can then be followed by 
the deliberate choice of treatment known to be 


appropriate. 
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ISONIAZID WITH P.AS. OR 
STREPTOMYCIN 


The fifth report of the Tuberculosis Chemothera- 
peutic Trials Committee of the Medical Research 
Council on the use of isoniazid in pulmonary 
tuberculosis is published on another page. Previ- 
ous reports'* have shown that isoniazid is an effec- 
tive drug and almost devoid of toxicity in the doses 
used, but that, if given alone, drug-resistant organisms 
emerge in a high proportion of patients. It has also 
been established that the combination of strepto- 
mycin 1 g. daily with isoniazid 100 mg. twice daily 
reduces the incidence of streptomycin resistance to 
a degree comparable with that obtained by com- 
bining the same dose of streptomycin with 5 g. of 
sodium para-aminosalicylate (P.A.S. (sodium) ) four 
times a day. 

The present report compares the clinical effective- 
ness of isoniazid 100 mg. twice a day for three months 
when combined either with streptomycin 1 g. daily 
(SH group) or with P.A.S. (sodium) 5 g. four times 
a day (20 PH group). The comparison was made in 
patients with widely differing types of lesion, though 
excluding those with chronic disease who, before 
admission to the trial, were thought unlikely to 
make any significant response to chemotherapy. As 
in previous trials, once patients were accepted for 
the trial they were allotted at random to the different 
treatment groups. There were 116 in the SH group 
and 93 in the 20 PH group; the distribution of 
patients with severe and less severe disease was 
similar in the two groups, though on the whole the 
20 PH patients were rather more ill. The clinical 
results at the end of three months were very similar. 
In both groups 90% of patients improved in general 
condition. Average weight gain in the SH group was 
a little greater, 12.8 Ib. (5.8 kg.) as compared with 
10.8 Ib. (4.9 kg.). Moderate or considerable improve- 
ment in the radiograph occurred in 54% of SH as 
compared with 42% of 20 PH patients. On the other 
hand slightly more of the febrile patients in the 20 PH 
group became afebrile (85% as compared with 79%). 
and of those with raised erythrocyte sedimentation 
rate rather more returned to normal (46% as com- 
pared with 37%). There was no difference in the 
rate of sputum conversion as measured at a single 
examination by direct smear and culture after three 
months’ treatment. It appears, therefore, that 
isoniazid 100 mg. twice a day given with P.AS. 
(sodium) 5 g. four times a day is a very effective 
treatment, and comparable in results to strepto- 


1 British Medical Journal, 1952, 2, 735. 
2 Ibid., 1953, 1, 521. 
8 Lancet, 1953, 2, 217. 





mycin 1 g. daily combined with isoniazid 100 mg. 
twice a day or with P.A.S. (sodium) 20 g. a day. 
That 20 PH may be an effective treatment over 
longer periods than three months is suggested by 
the very satisfactory results of the tests for drug 
resistance. In the SH group, in accordance with 
previous experience, isoniazid-resistant organisms 
were isolated after three months only from 2 out 
of 106 patients, or 2 out of the 39 whose sputum 
remained positive on culture. It had previously been 
reported that, after three months on isoniazid alone, 
resistant bacilli were isolated from about 35% of all 
patients and 65% of those with positive cultures.’ 
No isoniazid-resistant bacilli were isolated from 89 
patients in the 20 PH group, though 30 had positive 
cultures at three months. Streptomycin-resistant 
organisms were isolated from only 1 of 106 SH 
patients. At three months P.A.S.-resistant bacilli 
were obtained from only 1 of the 89 20 PH patients, 
though resistant organisms had been detected in 2 
at two months. In view of these results and the 
excellent clinical progress of the cases, the combina- 
tion of isoniazid 100 mg. twice a day with P.AS. 
(sodium) 5 g. four times a day seems assured of an 
important place in the treatment of tuberculosis. 
Being spared frequent injections will please the 
patients, and the value of the combination for 
home treatment is self-evident. 


In the report a supplementary clinical comparison 
is made in which 100 patients treated with strepto- 
mycin 1 g. twice weekly plus isoniazid 100 mg. twice 
a day (S2H group) are added to the SH cases, and 
71 patients treated with 5 g. P.A.S. (sodium) twice 
a day plus 100 mg. isoniazid twice a day (10 PH 
group) are added to the 20 PH group. In this way 
a large group of patients on streptomycin and 
isoniazid are compared with a second large group 
on P.A.S. (sodium) and isoniazid. Clinical progress. 
at three months was similar in the two groups, though 
those treated with streptomycin and _ isoniazid 
gained on average rather more weight, and more 
of them showed considerable improvement in the 
radiograph. 

The preliminary drug sensitivity results in the 
10 PH group are promising; isoniazid-resistant 
bacilli were obtained from only 1 patient after three 
months. The numbers are at present small, and 
this combination should not be generally used until 
more results become available. Most patients can 
tolerate 10 g. of P.A.S. (sodium) a day without diffi- 
culty, and if the early results are confirmed on larger 
numbers this treatment should prove of great value 
in domiciliary work and also in backward areas. 
abroad. On the other hand the early drug sensi-- 
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tivity results in the group given streptomycin 1 g. 
only twice a week combined with isoniazid 100 mg. 
twice a day provide a warning against the general 
adoption of this treatment. Isoniazid-resistant 
tubercle bacilli were obtained at three months from 
9% of these patients and 38% of those with positive 
cultures. 

The successive reports from the Medical Research 
Council on this subject continue to give us informa- 
tion which is notable both for its reliability and for 
the speed with which it is produced. Great credit 
is due to those who design the trials, co-ordinate 
them, and analyse the results. We must also pay 
tribute to the large number of clinicians, bacterio- 
logists, nurses, and technicians throughout the 
country without whose unselfish co-operation the 
trials, and the benefit they have conferred on 
patients all over ‘the world, would have been 
impossible. 








INSULIN ZINC SUSPENSIONS 


Within recent weeks diabetic patients, encouraged by 
reports in the newspapers and on the radio, have 
besieged their doctors and chemists with questions 
about the insulin zinc suspensions recently developed 
by the Novo Laboratories in Copenhagen and soon 
to be available in Britain. Those who have experi- 
enced some difficulty in answering will find guidance 
in the four papers which appear elsewhere in this 
issue, and in the comment’ we made nine months 
ago when Drs. R. D. Lawrence and Wilfrid Oakley? 
published the results of a small therapeutic trial of 
“lente ” insulin in this Journal. The introduction of 
three new insulin preparations may be welcomed by 
some because it will improve and widen the scope of 
insulin therapy, but it is clear that the dangers result- 
ing from confusion between different preparations will 
be much increased, and correspondingly greater care 
will have to be taken to ensure that mistakes do not 
occur. Thé task of choosing the best preparation or 
mixture of insulins for the individual patient will now 
be more difficult, but the principles will remain the 
same. The duration of activity of an insulin dictates 
the manner of its use, and Dr. F. Gerritzen (see 
p. 1030) has performed a useful service by classifying 
thirteen insulins according to their duration of action, 
using normal students as subjects. But it must be 
remembered that insulin often has a longer action in 
a diabetic than in a healthy person. 

The insulin zinc suspensions are not a “new 
insulin as many patients may suppose, but are 
simply the old, familiar insulin in a series of new 


1 British Medical Journal, 1953, 1, 266. 
8 Ibid., 1953, 1, 242. 
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garbs. The healthy pancreas secretes insulin in 
response to a rise in the blood sugar, and there is 
no reason to suppose that insulin zinc suspensions 
can imitate this intermittent activity any more closely 
than those preparations to which we are now accus- 
tomed. On the eve of the arrival of the suspensions 
for general use it is important to consider what 
advantages they offer. First, they are the only long- 
acting preparations which contain no protein other 
than the hormone itself, and it is clear from the 
papers in this issue that they do not cause allergic 
reactions in patients who are sensitive to protamine 
or globin. There is thus a definite indication for the 
use of an insulin zinc suspension in such patients. 
Secondly, the combined use of soluble and protamine 
zinc insulins, as a mixture or by separate injections, 
has been invaluable in many cases, but it is an incon- 
venient method, and sometimes inaccurate because 
of the variable behaviour of mixtures. In such cases 
it appears that a single daily injection of an insulin 
zinc suspension may give comparable or even better 
control with greater convenience. It has usually 
been considered unwise to administer a single dose 
of a long-acting insulin in excess of 60 units because 
of the danger of profound hypoglycaemia, and there 
is no evidence that the suspensions will be immune 
from this risk. In the series of cases reported on by 
Drs. I. Murray and R. B. Wilson (p. 1023), some of 
the patients receiving doses of 100 or more units had 
very low blood sugar concentrations at some time in 
the day, though no hypoglycaemic reactions seemed 
to have occurred. 

Dr. Wilfrid Oakley (p. 1021) has shown very 
clearly that insulin therapy can be satisfactorily 
initiated in a new diabetic with insulin zinc suspen- 
sion (lente), but that the diabetes is controlled less 
rapidly than it would be with soluble insulin. It is 
evident that we must continue to use soluble insulin 
in any patient who is severely ill and when rapid 
control is essential. The insulin zinc suspensions 
cannot oust soluble insulin from its traditional place 
as the insulin for diabetic emergencies. While sup- 
plies remain inadequate there is little point in alter- 
ing the treatment of those patients who are already 
well controlled by a single dose of protamine zinc 
insulin. When it comes to choosing between the 
three suspensions it will probably be found that the 
mixture containing amorphous and crystalline sus- 
pensions—named insulin zinc suspension or “ lente” 
—is the most generally suitable, but it may well prove 
that the suggestion of Drs. J. D. N. Nabarro and 
J. M. Stowers (p. 1027) is wise in that a mixture of 
8 parts of the crystalline suspension to 2 parts of the 
amorphous will be better suited to the British diet, 
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with its emphasis on a late afternoon or evening meal 
of starches washed down by tea, than the mixture 
designed for use in Denmark. The plea of the same 
authors that the insulin zinc suspension (crystalline) 
—or “ultralente”—should be made available in a 
strength of 80 units per ml. also deserves commenda- 
tion. 

There will be ample scope for further work in the 
investigation of these new preparations. For example, 
it may happen that many severe diabetics can be 
well controlled by insulin zinc suspension (amor- 
phous)—or “semilente”—given alone night and 
morning. It remains to be seen whether the Novo 
insulins can entirely replace any of the preparations 
of insulin now in common use. 








CAUSES OF BLINDNESS 


Although by its own nature blindness may command 
a degree of interest and sympathy disproportionate to 
any objective assessment of the personal hardships and 
communal economic loss entailed, nevertheless it repre- 
sents an outstanding problem and a challenge. The 
magnitude of the challenge and the nature of the 
problem are sharply focused in a recent survey’ by 
Professor Arnold Sorsby of the causes of blindness in 
England, which together with his earlier surveys of con- 
ditions in England and Wales? and in the wider inter- 
national field® provides statistical material of consider- 
able sociological no less than medical importance. The 
first point which emerges from a study of his most 
recent review is that the number of registered blind 
persons in England has in recent years shown a marked 
increase, standing in 1951 at 83,464. This increase is 
probably not as depressing as at first sight it might 
appear, reflecting as it does the increasing longevity of 
the population, the increasing public recognition of the 
social and economic benefits accruing from blind: certi- 
fication, the realization that it is not—in some cases at 
least—an irrevocable acceptance of permanent dis- 
ability, and the increasing latitude of certifying 
examiners in registering borderline cases. 

Of much greater interest and significance are the 
figures relating to age and disease distributions. The 
steady downward trend in those registered during the 
first five years of life, for which antenatal and neonatal 
supervision and the efficiency of modern antibiotic and 
chemotherapeutic agents was responsible, has, as was 
foreshadowed, come to an end. Indeed the numbers in 
this age group have shown a slight increase, for which 
the new, or newly recognized, disease of retrolental 
fibroplasia added to the hard-core residuum of 
congenital defects and neoplasms may be at least 


partially responsible. 


1 The Causes of Blindness in England, 1948-50, 1953, London, H.M.S.O. 
8 The Causes of Alindness in England and Wales, 1950, Medical Research 
Council Memorandum, No. 24, London, H.M S.O. 

8 The Incidence and Causes of Blindness; An International Survey, Supple- 
ment XIV, Brit. J. Ophthal., 1950. 





In the years between youth and old age there has 
been little change of emphasis in the operative causes 
of blindness, among which myopia, congenital and 
abiotrophic defects, diseases of the central nervous 
system, iritis and iridocyclitis, and injury are the most 
prominent. Of these, probably the first two groups can 
be alleviated, if at all, only through long-term biological 
and genetic research, and the last three by early diag- 
nosis and treatment. 

In the older age groups there is, as must be expected, 
a small increase in the numbers of those blind from 
diabetes and vascular lesions, but perhaps one of the 
most startling revelations of this survey is that three 
affections only—cataract, senile macular degenerations, 
and glaucoma (all afflictions primarily of old age)—are 
to-day responsible for no less than some 60% of newly 
registered blindness, and that cataract, an essentially 
tractable disease, accounts for one half of this larger 
proportion. Blindness is indeed becoming an increas- 
ingly geriatric problem. These three diseases present 
biological and possibly genetic problems. Senile macular 
degeneration, in so far as it is not susceptible to control 
by mechanical means, must for the time being remain 
insoluble. In glaucoma the main difficulty is that of 
early diagnosis, which affords the best, but by no means 
a certain, prospect of controlling visual deterioration. 
It is disturbing to learn that more than one half of 
patients blinded from glaucoma had had treatment 
described on the certifying form as “complete,” 
although there is no means of assessing at what stage 
of the disease such treatment was instituted. It may 
well be that in those in whom the diagnosis was estab- 
lished at an early stage the outlook was much happier. 

It is even more disturbing to read that of those newly 
registered as blind from cataract (some 3,350 annually) 
no fewer than 4 out of 5 have had no treatment what- 
ever; while those still blind after the completion of 
treatment number only one in 30 cases. It may be not 
sufficiently recognized either by practitioners, or per- 
haps even by those undertaking certification, that the 
modern operation for cataract is not so much a matter 
of physical endurance (it does not nowadays involve 
ten days’ complete immobilization and misery) as of 
morale—to which the prospects of recovery of the 
ability to read and of a considerable measure of inde- 
pendence will surely contribute very highly. The small 
risk of loss of the eye to be operated on and the even 
smaller risk to life involved in the operation must be 
weighed against the personal happiness and the far- 
reaching economic amelioration resulting from _ its 
successful outcome. It is in a judicious appreciation 
of these factors, and in the early diagnosis of glaucoma 
and other tractable diseases, that the profession as a 
whole can best help. 





STUDIES OF MORBIDITY 


Our knowledge of disease is at present heavily biased 
by conclusions reached after studying the more ad- 
vanced cases to be seen in hospital. The terminal 
stages are apt to be better known than the initial stages, 
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and whereas abundant information is available on the 
distribution of causes of death—in Great Britain at 
least—the distribution of causes of morbidity is much 
more a matter of speculation. It is therefore not sur- 
prising that epidemiologists, vital-statisticians, and others 
are looking with some envy on the records kept by 
general practitioners of their Health Service patients, 
for the family doctor is uniquely placed to gather data 
about the earliest features of disease and about those 
many causes of ill-health that entail misery for the 
patient but no hospital investigation. Nor are general 
practitioners unresponsive to the call for more data 
about the many diseases that are at present escaping the 
trained research worker's attention. Some are carrying 
out their own investigation ; others would certainly do 
so if provided with certain necessary facilities ; others 
again would no doubt join them if given the encourage- 
ment from a senior that hospital doctors often so 
enthusiastically acknowledge at the end of their scien- 
tific articles. For there is little doubt that, as Dr. 
W. P. D. Logan says in a report’ published this week, 
general practitioners’ records “potentially constitute 
one of the most valuable sources of information on 
morbidity.” 

As a pilot experiment, the doctors in eight general 
practices have co-operated with Dr. Logan by keeping 
full records of the work they have done for their patients. 
The period covered by the report is the twelve months 
from the beginning of April, 1951, but the doctors are 
continuing to keep records in order to extend the study. 
The practices were carefully selected to provide a wide 
variety of conditions. While it would be rash to draw 
any very firm conclusions from the morbidity data 
obtained from eight practices over only one year, the 
experiment has served several useful purposes. The 
first is that different forms of record keeping were tried 
and some experience was gained on the best methods 
of collecting the data. Secondly, the investigation has 
confirmed the presupposition that such records as 
general practitioners will have time to keep can yield 
valuable information about morbidity. Thirdly, it 
already points to several lines of study worth follow- 
ing up with more intensive research. As an example 
of this, the extraordinary differences between the prac- 
tices in the numbers of patients reporting with the 
common cold may be cited. The consultation-rate for 
all the practices combined—that is, the number of 
patients consulting per 1,000 patients in the practices— 
was 130 for the common cold. This rate is far above 
that for any other disease—and indeed sharpens those 
criticisms that some doctors have made about the trivial 
uses to which the Health Service is sometimes being put. 
But more remarkable still is the fact that the rate for 
one practice was 213 while the rate for another was 
only 19. The lower rate is one-tenth of the higher, yet 
for all consultations combined the rate for the second 
practice was only between one-third and one-quarter of 
the first. The common-cold rates for the other six 
practices lay between 80 and 140. Such a wide dis- 





1 General Practitioners’ Records. General Register Office : Studies on 
Medical and Population Subjects, No.7. H.M.S.O., 8s. 6d. 


parity as that between the highest and the lowest figures 
can clearly not reflect the incidence of the disease in 
question but points to some other circumstance. The 
practice with the high rate is in “a lower working 
class neighbourhood” of Liverpool, whereas the one 
with the low rate is a rural N.HLS. practice in Hamp- 
shire, so that distance from the doctor probably plays 
some part. But how great a part it plays is something 
that might well be worth further inquiry, for in this 
Liverpool practice of 7,700 souls 1,636 patients con- 
sulted the doctors 3,625 times for the common cold 
in the twelve months covered by the report. 

The records of at least another twelve months are to 
be tabulated in due course to find out how far they 
confirm those already obtained. A type of investiga- 
tion that has yet to be carried out is into case histories 
extending over many years for a few patients. Again, 
families may be studied as units from such records as 
these. The College of General Practitioners has been 
showing a lively interest in research in general practice 
and might well consider whether it can help in such 
investigations. Meanwhile, a report of the second 
twelve months’ records will be awaited with interest, 
and Dr. Logan and his colleagues are to be congratu- 
lated on carrying out such an instructive experiment. 
In the collection of accurate mortality statistics England 
led the world, and we may hope to do so again in the 
collection of reliable information on morbidity. 





SCIENTIFIC EXHIBITION AT THE 
ANNUAL MEETING 


After the successful exhibitions at Dublin last year and 
Cardiff this year the scientific exhibition is now well 
on the way to becoming a permanent and popular 
feature of the Annual Meetings of the B.M.A. The 
two exhibitions already held have shown that modern 
clinical and laboratory investigations, as well as 
public health field work both at home and abroad, 
lend themselves well to demonstration by visual 
methods. The attention of the eye can often be 
more effectively caught than that of the ear, but the 
success of an exhibit depends largely on whether the 
interest aroused by the first glance is stimulated by a 
closer look. It is here that the exhibitor can exercise 
his skill and imagination. At the Annual Meeting at 
Glasgow in 1954 the scientific exhibition will be held 
from July 5 to 9. It will cover a wide field of medical 
practice and research. But space is limited, and those 
who would like to take part should apply for details 
to the Secretary of the Association as soon as possible. 
The last date for receiving applications for a stand is 
December 31. 





The next session of the General Medical Council will 
open on Tuesday, November 24, at 2 p.m., when the 
President, Sir David Campbell, will take the chair and 
deliver an address. 
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CLINICAL PATHOLOGY IN GENERAL PRACTICE 
LUMBAR PUNCTURE 


BY 
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Queen Square, London 


Lumbar puncture was first used as a clinical method by 
Corning in 1885. Within a few years Quincke in Ger- 
many and Wynter in England developed improvements 
for the relief of raised intracranial pressure. Quincke 
devised a technique generally similar to that used to-day, 
and was the first to measure pressures and have the 
spinal fluid analysed. 

In adults the spinal cord ends at the level of the lower 
border of the first lumbar vertebra. In children it ends 
at a lower level, and in infancy may reach the level of 
the third lumbar vertebra. The arachnoid membrane 
continues down to the level of the second sacral verte- 
bra. There is therefore in the cavity of the lower 
lumbar vertebral canal a sac containing cerebrospinal 
fluid (C.S.F.) and the lower spinal nerve roots. Into this 
sac a needle may be inserted without danger of injuring 
the spinal cord. The sac is surrounded by a venous 
plexus. In lumbar puncture the needle enters the sac 
posteriorly. After passing through skin, interspinous 
ligaments, and posterior vertebral muscles the needle is 
guided between two adjacent spinous processes (usually 
lumbar 3 and 4) through the posterior longitudinal liga- 
ment of the vertebral column into the lumbar sac. 

The C.S.F. has a circulation in and about the central 
nervous system. A sample taken from the lumbar 
region will, with a fair degree of accuracy, indicate the 
conditions throughout the pathways of circulation. 
Being so closely related to the central nervous system, 
the spinal fluid reflects changes in nervous tissue and its 
accessory parts, the meninges and blood vessels. 

From consideration of abnormalities in pressure, cellu- 
lar content, and chemical composition it is often possible 
to establish a diagnosis which could not be otherwise 
made. 


Lumbar Puncture in Diagnosis 


Lumbar puncture provides direct information from the 
pressure and composition of the spinal fluid; indirect in- 
formation is obtained by the injection of air or opaque media 
into thé subarachnoid space. Lumbar puncture may be com- 
bined with puncture of the C.S.F. system elsewhere (ven- 
tricles, cisterna magna). 

Direct information may be obtained in: 

(a) Infectious Diseases: meningitis ; 
cephalitis ; myelitis. 

(b) Neoplastic Diseases: benign tumours; primary or 
secondary malignant tumours. (Note that lumbar punc- 
ture may be dangerous in cases in which the intracranial 
pressure is significantly raised.) 

(c) Vascular Diseases: haemorrhage; thrombosis or 
embolism ; haematoma. 

(d) Neurosyphilis. 

(e) Demyelinating Diseases. 

(f) Degenerative and Congenital Conditions. In this 
group, which includes such conditions as Friedreich’s 
ataxia, amyotrophic lateral sclerosis, and the lipoidoses, 
curiously enough the spinal fluid is usually normal. 
Lumbar puncture should be used only to settle definite 

questions of differential diagnosis. Routine lumbar puncture 
is to be deplored. Certain conditions are sometimes aggra- 


abscess; en- 


vated by lumbar puncture: cerebral or spinal tumours 
when the local pressure and circulation are reaching critical 
levels; disseminated sclerosis; and psychoneurosis, “ hys- 
teria,” depression, and cases in which compensation is a 
factor. 

Lumbar puncture may be of special importance in those 
cases of difficult and obscure illness in which it is all too 
easy to label the condition as functional or hysterical. The 
presence of definitely abnormal C.S.F. findings very strongly 
supports a diagnosis of organic disease. 

Lumbar puncture may be used for injection of air, other 
gases, or opaque substances into the subarachnoid space. By 
appropriate manceuvres the medium can be used to show ab- 
normalities within the skull or vertebral canal. Growths and 
other obstructive lesions give positive findings. Cerebral 
atrophy is shown by air in dilated ventricles or widened 
sulci. 

For Therapy 

Prognosis in the “ malignant ” forms of meningitis, such as 
pneumococcal, tuberculous, and influenzal, has greatly 
changed for the better since intrathecal antibiotic therapy 
began. Penicillin and streptomycin are now in general use. 
The maximum intrathecal dose of penicillin is 20,000 units ; 
of streptomycin, 0.1 g. The use of fibrinolytic agents is at 
present considered hazardous. 

The injection of saline under moderate pressure has been 
advised for those cases of subdural haematoma in which, 
aftgr the removal of the clot, the brain does not regain its 
normal shape and position. 

The intrathecal use of anaesthetics is a well-established 
specialized practice. Occasionally serious spinal cord damage 
occurs after spinal anaesthesia. 

Contraindications—Lumbar puncture is contraindicated: 
(1) If the practitioner has no positive problem which may be 
solved as a result of the findings. (2) If there is no prospect 
of a successful puncture owing to spinal deformity or 
disease. (3) If it is judged either on the history of the illness 
(headaches, vomiting, visual blurring) or physical signs 
(papilloedema, slow pulse, lowered state of consciousness) 
that the patient has an expanding cerebral lesion (tumour 
or abscess) which will, if the intracranial tension is suddenly 
altered, cause complete and irreversible obstruction to the 
C.S.F. or blood circulation (pressure cone). Occasionally the 
patient in such a state may die while the puncture is being 
carried out. Often death is delayed for some hours and the 
connexion between death and lumbar puncture may escape 
the unobservant. In these difficult circumstances, ventricu- 
lography is necessary. (4) If there is a gross spinal lesion 
already causing obvious nervous and vascular damage. A 
complete transverse lesion may rapidly follow puncture. In 
doubtful cases a neurosurgeon should first be consulted. 


Apparatus 


At the National Hospital for Nervous Diseases a standard 
set of instruments, dressings, and towels is provided. The 
set consists of a cloth container folded in two and tied with 
tape. The tape is undone by an assistant with sterile forceps. 
The operator then turns the upper fold back to expose 
towels on the right, and the instruments and dressings on the 
left (Fig. 1). 

The instruments are kept in a row of pockets. The mano- 
meter lies in the centre of the package. Instruments avail- 
able are: two Greenfield needles with three-way taps and 
stylets—they are best kept in a metal tube to prevent pene- 
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tration of the cover and subsequent sepsis; a glass mano- 
meter reading up to 300 mm., with a short rubber tube for 
attachment to the needle; one 2-ml. and one 10-ml. hypo- 
dermic syringe, with hypodermic needles to fit the small 
syringe. A specimen bottle may be included. The package 


is laid out on a sterile cloth on top of a trolley, with a sterile 
kidney dish, pair of forceps, pair of gallipots for antiseptics, 





eS 





and a bowl for extra dressings. On the lower shelf of the 
trolley are kept: Cheatle’s forceps in antiseptic; 1-ml. 
ampoules of 2% procaine hydrochloride ; bottles of methy- 
lated spirit and 24% iodine in methylated spirit ; and speci- 
men bottles. 

Technique 


The following method has proved reliable in the hands 
of a large group of operators over many years, but satisfac- 
tory modifications are well known. Before starting, the 
physician or surgeon should remind himself of a few simple 
but important facts. 

(1) Lumbar puncture is unpleasant and frightening, not 
usually from the pain of the procedure but because of 
apprehension, ignorance, and “ old wives’ tales,” and be- 
cause the patient cannot see what is happening. He should 
not be kept in suspense for hours or days. It is best to 
carry out the puncture as soon as consent has been 
obtained and the outline of the process explained. Patient 
and simple explanation repeated as often as necessary, 
with quiet warning of each move in good time, help 
greatly in decreasing the strain of the investigation. 

(2) Lumbar puncture .may result in an infected spinal 
fluid, even if the operator is scrupulously careful. If any- 
thing is to be injected into the subarachnoid space, the 
operator is advised to use full aseptic surgical technique, 
including cap, mask, gown, and gloves. 

(3) The most important single detail in the procedure 
is the patient’s position. 

(4) Haste and force indicate lack of experience and 
sympathy. They contribute to failure. 

(5) Consideration should be given to the convenience of 
the pathological services so that specimens arrive in good 
time for examination. 

After due warning to the nursing staff, the operator should 
carry out his work punctually. He should expect to find the 
patient behind screens, suitably clothed, and not in a 
draught. Incontinent patients should be in clean beds. All 
concerned with the actual puncture should wear masks. 

Reliable nursing assistance is essential. If the patient is 
violent, restless, or confused it is useless to attempt lumbar 
puncture until an adequate amount of restraint can be pro- 
vided. Colleagues, students, male nurses, porters, and even 
other patients may on occasion be required. Many sisters and 
nurses are efficient in holding restless patients, but if pos- 
sible they should be spared from duties beyond their physical 





Fic. 1.—Standard set of instruments for lumbar puncture. 


powers. The operator should never find -himself in the 
middle of a scrimmage. In extreme cases the patient will 
have to be overpowered until an anaesthetic can be ad- 
ministered intravenously. The operator should explain the 
need for the patient being rendered quiet and placed in the 
right posture for puncture. He should not start at the lum- 
bar puncture until he is sure of a reasonable time for safe 
work. Calm and deliberateness are essential. 
Happily, the great majority of punctures are 
carried out simply and uneventfully. 
Patient's Position —Great care should be 
taken in ensuring correct posture before 
anything further is done. The spine must 
be horizontal and fully flexed. The patient 
is drawn to the right side of the bed for 
right-handed operators. His back is exposed. 
He is told to lie on his left side with his 
knees up to his chin, his head well bent, and 
his arms below his knees. One pillow for 
the head may be useful (Fig. 2). The opera- 
tor should be prepared to play an active 
part in this positioning until he is satisfied. 
The patient is requested to keep quite still in 
this position. The operator then masks him- 
self and scrubs his hands for five minutes 
with soap and running water. He returns to 
the bedside and satisfies himself that the 
patient is still in the correct position. The 
assistant undoes the fastenings of the instru- 
ment packet and opens it with sterile forceps taken from the 
lower shelf of the trolley. Small amounts of methylated spirit 
and 24% iodine are poured into the sterile gallipots. An am- 
poule of procaine hydrochloride 2% is opened. Specimen 
bottles are kept in readiness and material for intrathecal injec- 
tion should be easily accessible. The operator dries his hands 
on a sterile towel. (Those experienced in medico-legal work 
advise the use of sterile gloves, but many operators do not 
use them for single diagnostic punctures.) The patient is 
draped in sterile towels, one over his back to the left of the 
exposed lumbar area, one between his left loin and the 
bed, and one over his right (upper) loin, hip, and buttock. 
He is then warned that his back is to be rubbed with methy- 























Fic. 2.—Position for lumbar puncture. 


lated spirits and that this may be cold. The lumbar region 
is carefully cleansed, especially in the central area. 

Site of Puncture-—The space between the third and fourth 
lumbar vertebrae is most commonly used. A space higher 
or lower may be used if difficulties are encountered or if 
previous use of a space has made the patient’s back tender. 
A line joining the highest points of the iliac crests normally 
passes between the third and fourth lumbar spines. If 
necessary the iliac crest can be felt through the sterile towel 
and the landmarks emphasized by a dab of iodine. A small 
syringe is filled with local analgesic and fitted with a short 
fine sharp needle. The patient must be warned that a local 
analgesic “to make the skin numb” is about to be used and 
that a prick, in the skin only, will be felt. The skin over the 
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third and fourth vertebral spines is then firmly stretched by 
the fingers and a small 4-inch (1 cm.) diameter subcutaneous 
weal is raised. A longer needle is slowly inserted through 
the weal into the deeper tissues, local analgesic being ex- 
pelled throughout the needle’s progress. The patient should 
be told that one of the worst parts of the procedure is now 
over. 

The Puncture.—The spinal needle is inserted through the 
centre of the weal. A little firm pressure is sometimes 
needed to get the point through the interspinous ligament. 
Subsequent greater pressure on the needle should never be 
used, for resistance means bony obstruction which must be 
by-passed and not penetrated. The needle should then be 
pressed forward, its cutting edge in the same plane as the 
longitudinal (head to foot) fibres of the dura and ligaments. 
The point should be directed slightly upwards (towards the 
head). Usually the needle goes in to a depth of about 4.5 cm. 
with a firm smoothness. Then a ligamentous resistance 
is easily overcome, with a feeling of a slight “click.” If the 
stylet is withdrawn, C.S.F. may flow from the butt of the 
needle. If it does not, the stylet must be reinserted and the 
needle gently and slowly advanced up to 0.5 cm. more. 
Another “click” may be felt, and C.S.F. then be easily 
obtained. If none appears, rotation of the needle through a 
quarter or a half turn may be effective. Lack of immediate 
success should not dismay the operator. On occasion he may 
prick a strand of the cauda equina, causing the patient pain 
in the foot. He 
may at times re- 
peatedly encounter 
a vertebral bone. 
He may find pure 
blood instead of 
C.S.F. coming 
from his needle. 
Under such cir- 
cumstances he 
should not use 
force or advance 


(The needle should 
never be inserted 
so deep that less 
than 1 cm. remains 
between the skin 
and the connexion 
with the tap.) It 
must be withdrawn 
2-3 cm. and a 
slightly different 
line taken. If the 
patient has com- 
plained of pain in 
the right leg or 
foot the point has 
clearly been too 
far to the right of 
the midline. If the 
needle is not with- 
drawn far enough 
Fic. 3.—Taking the pressure. before reinsertion 
it is likely to take 
the same course twice. Rarely it may be advisable to try 
an insertion slightly lateral, or in a space above or below, 
after suitable analgesia. 


Pressure Readings 


As soon as a free flow of fluid is obtained the manometer 
should be attached to the needle and the tap turned so that 
the fluid passes up the tube held vertically (Fig. 3). The 
patient may be told to relax his tension slightly but not to 
move his back. The initial pressure may now be read. A 
slight oscillating rise and fall is normally seen. This varia- 
tion is due to cardio-respiratory effects. If, with the patient 
relaxed, the pressure is over 200 mm. of fluid the tap should 





the needle further. | 


be turned further so that the manometer fluid escapes into 
the specimen bottle, but no further C.S.F is withdrawn from 
the theca. The needle should be removed. 

Queckenstedt’s test consists of compression and release of 
the jugular veins, first unilaterally and then bilaterally. The 
operator must be sure that he does not get false-positive 
results from local obstruction by nerve roots. Normally, 
such compression causes a brisk rise of pressure up to 300 
mm., bilateral compression naturally causing a more rapid 
effect than unilateral. Release is accompanied by a fall in 
pressure. In cases of obstruction to the C.S.F. circulation, 
rise and fall in pressure may be slow or absent. In cases of 
lateral sinus or jugular thrombosis, compression of the 
jugular vein on the diseased side causes no change; com- 
pression on the healthy side alone causes pressure changes 
equal to those to be expected from bilateral pressure in a 
normal subject. 

When pressure tests have been completed, one or more 
specimens are collected in sterile bottles. If the outside of 
the bottle is not sterile, it should be unstoppered by the 
assistant and held below the needle butt to catch the fluid, 
without touching the needle. For routine examination 5 ml. 
should be taken. If extensive tests are to be carried out a 
larger specimen should be bottled. 

With the needle still in position, injection of any neces- 
sary substance may be carried out, using the 10-ml. syringe. 
No active agent such as streptomycin should be injected 
all at once. C.S.F. should be aspirated into the syringe tc 
dilute the injection material. A number of to-and-fro 
movements of the piston ensure adequate dilution. If air 
is being injected, a good fit of syringe to needle is essential, 
if escape is to be avoided. 

Pressing the skin firmly through a swab with the left 
hand, the operator smoothly and swiftly withdraws the 
needle. If any bleeding is seen the flow should be stopped 
by firm pressure. No further attention to the site is neces- 
sary. (Some like to apply a small dressing, but this often 
causes slight irritation and inflammation.) 

The patient should be informed of the success of the 
proceeding and allowed to return to a normal position in 
bed. 

The specimens, labelled, dated, and numbered, should be 
sent for analysis at once. 


Aftercare and Complications 


To avoid trouble a nursing routine for all cases is advis- 
able. The patient is allowed only one pillow, and stays in 
bed till the following day. Plenty of fluid should be taken. 
The following complications may be encountered: 

(1) Headache is uncommon: it is usually slight and 
transient. More severe headache in the absence of obvious 
disease suggests a leakage of C.S.F. through the site of 
puncture and low intracranial tension. Saline fluids, 
flavoured with lemonade, are helpful. The foot of the bed 
should be put on blocks. Analgesics are to be used. 

(2) Backache at the site of puncture is occasionally noted. 
The site should be inspected for signs of infection in the 
skin or muscles. 

(3) Fever up to 100° F. (37.8° C.) may be seen on one 
reading in the 24 hours after puncture. It generally sub- 
sides without treatment. 

The above symptoms very rarely indicate the disaster 
of meningitis due to septic puncture. Careful watch should 
always be kept for the possibility. If there is infection it 
must be admitted so that treatment can be started at once. 
There may be medico-legal consequences. 

(4) Injected solutions too strong for the nervous system 
may cause convulsions or local cord damage. Hopeless 
paraplegia may result. 

(5) Ruptured intervertebral disk may follow too deep a 
puncture, especially if repeated. 

(6) Subdural haematoma has been reported after lumbar 
puncture. 
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(7) Collapse and death may occur during puncture or 
within 12 hours if the patient’s state of disease is advanced 
(see contraindications). 


Lumbar Puncture in Children 


Commonsense modification of the above methods is 
necessary for carrying out lumbar puncture in children. 
Pre-operative sedation is often of value. An uncooperative 
child will need to be firmly and expertly held in the fully 
fiexed position by a trained person at the opposite side of 
the bed. It is best to put one arm round the patient’s neck 
and the other under his knees. The spinal theca is closer to 
ihe skin and may, in an emergency, be reached with a suit- 
able hypodermic needle. A- needle of finer gauge than is 
used for adults should be used, especially if pressure read- 
ings are not essential. The Harris or Howard Jones pattern 
is pleasant to use. 





Next article on Clinical Pathology.— Taking Swabs,” by 
Dr. Robert Cruickshank. 





Refresher Course Book.—The first collection of articles in 
the Refresher Course for General Practitioners (fully revised) 
are available as a book containing 55 chapters, price 25s. 
Copies can be obtained either direct from the Publishing 
Manager, B.M.A. House, Tavistock Square, London, W.C.1, 
or from booksellers. 








WASHINGTON SYMPOSIUM ON 
ANTIBIOTICS 


[By A SPECIAL CORRESPONDENT] 


A symposium on antibiotics, intended to be the first of an 
annual series, and sponsored by the Antibiotics Division, 
Food and Drug Administration, U.S. Department of 
Health, and by the journal Antibiotics and Chemotherapy, 
was held in Washington on October 28 to 30 in the mag- 
nificent auditorium of the Department of Health. Intro- 
ductory addresses were given by HENRY WELCH, director of 
the Division of Antibiotics, CHESTER S. KEEFER, now special 
assistant to the Secretary for Health and Medical Affairs, 
and by F. MartTI-IBANEZ, international editor of Antibiotics 
and Chemotherapy, who paid a tribute to the pharma- 
ceutical manufacturers, among whom free competition had 
been the spur responsible for rapid progress. In discussing 
the impact of antibiotics on medicine, and the profound 
change resulting in the natural history of disease, he sug- 
gested that chairs of chemotherapy should be created in 
medical schools throughout the world in order that the 
subject might be more adequately studied. (It may have 
occurred to other hearers that many distinguished physi- 
cians in the U.S.A. are working very much as if they held 
such chairs without the trouble of their creation or the 
restrictions which this would imply.) 

The number of papers read during the three days of the 
symposium was 102, many being contributed by well-known 
authorities, and together they must fairly represent the 
latest acquisitions of knowledge and trends of opinion in a 
country which has advantages over all others in this sphere. 
The following is some account of what was said on the 
more_important topics. 


Misuse of Antibiotics 


There seemed to be universal agreement that antibiotics 
were being grossly misused. PERRIN H. Lonc (New York) 
picturesquely described the American populace as “an 


enormous sponge with an infinite capacity for absorbing 
antibiotics.” MAXWELL FINLAND (Boston) referred dis- 


approvingly to the common practice of administering many 
drugs successively or together for no more precise indica- 
tion than fever, and blamed advertising pressure for some 
of this. StmpNey Ross (Washington) described the profession 
as being “inundated literally with a plethora of drugs,” 
and made a plea for a return, for many purposes, to an 
earlier, simpler, cheaper, and often no less effective treat- 
ment ; he asked his hearers not to “write off an obituary 
of sulpha drugs in the current high-power antibiotic era.” 


Acquired Bacterial Resistance 


A great deal of such need as there is for new antibiotics 
is due to the waning power of their predecessors, which 
is a result of the acquired resistance of bacteria to them. 
As Finland pointed out, penicillin is fortunately unique 
in its exemption from this defect. The only possible 
instance, in his opinion, of a general diminution in sensi- 
tivity to this drug might be seen in the larger doses required 
to cure subacute bacterial endocarditis, owing, on this hypo- 
thesis, to the effect of ten years’ use on the world’s salivary 
streptococci. 7 

It is true that penicillin resistance in staphylococci is 
now common and disastrous, but this is not the result of 
acquired resistance. To almost all other antibiotics all 
susceptible bacteria tend to become resistant and to remain 
so. Several speakers gave recent figures for the proportion 
of strains of common organisms found resistant to the 
principal antibiotics in use: these figures differed little from 
others recently published. The most disturbing change is 
evidently a pronounced increase, said by Ross to have been 
sharply accentuated recently, in the proportion of strains 
of staphylococci resistant to aureomycin and terramycin 
(one figure given for this proportion was 40%). An opinion 
expressed by several speakers was that the danger occa- 
sioned by these changes had been exaggerated. HARRY 
DowLInG (Chicago) took comfort from observations which 
were said to show that exposure to another antibiotic, or 
cultivation with a sensitive organism of another species, 
might render a resistant organism sensitive again: he cited 
an instance in which the substitution of another antibiotic 
in a hospital for one to which a high proportion of strains 
of an organism had become resistant was followed by a 
fall in this proportion. WatsH McDermott (New York) 
believed that this problem was important only in connexion 
with tuberculosis, urinary infections, and infections by 
staphylococci, and that tissue destruction and the conse- 
quently greater difficulty of eliminating the organism was 
a factor. He also regarded the problem as a “hard core 
remaining unsolved” rather than as a threatening cata- 
strophe, and believed that it was not one which could in 
any case be solved by drugs alone. 


Combined Therapy 


Although, as Dowling said, rapid elimination of the 
organism is the only certain way of preventing acquired 
resistance, combined therapy with two or more drugs may 
delay or minimize it: such treatment may also be indicated 
for the sake of a synergic effect, or contraindicated because 
of an antagonistic effect. Ernest Jawetz (San Francisco) 
gave an account of the conditions under which such effects 
might be expected, as defined largely by his own work, and 
Guapys L. Hossy (Brooklyn) described an extensive series 
of experiments on combined action in vitro which seemed 
to illustrate the difficulty of laying down any general rules 
in this connexion. Among combinations recommended for 
clinical use were the triple combination of penicillin, 
chloramphenicol, and a sulphonamide for pyogenic menin- 
gitis (another author being cited as having lost only 7 out 
of 80 cases on this treatment), erythromycin and strepto- 
mycin for coccal endocarditis (referred to later in connexion 
with the former drug), and polymyxin with terramycin 
for Ps. pyocyanea infections (this suggestion was based only 
on an in vitro demonstration of synergism, and another 
speaker had failed to confirm this finding). 
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Mode of Action 


In an essentially practical and mainly clinical meeting 
few papers dealt with pure theory or fundamentals, but two 
outstanding exceptions must be mentioned. Harry EAGLE 
(Bethesda) reported studies with radio-penicillin which 
showed that the amount of penicillin bound by the bacterial 
cell was closely correlated with its sensitivity: sensitive cells 
concentrated the drug within themselves, the amount bound 
varying little with the concentration of the solution used. 
Since the effect was the same whether the radioactive 
element was C or S, and these were far apart in the penicillin 
molecule, the probability was that the entire molecule is 
bound and not some part of it. He also showed that 
extracts of sensitive cells bound more penicillin than those 
of insensitive cells, a finding which suggested that sensitivity 
might depend on the reactivity with penicillin of certain cell 
constituents, possibly enzyme proteins. On the other hand, 
combining power was unchanged in cells rendered artificially 
resistant. Another suggestive observation was that extracts 
of mammalian cells had little combining power: the possible 
connexion with low toxicity was evident. From the same 
institution came a report by ARTHUR K. Saz and Rita B. 
SLIE on interference by aureomycin with the reduction of 
the nitro groups of chloramphenicol and p-nitrobenzoate to 
the corresponding arylamines by cell-free extracts of E. coli 
—the first example of such an effect which has been 
described. 


New Antibiotics 


ERYTHROMYCIN AND CARBOMYCIN 

Of these two recent and very similar antibiotics, the former 
appears to be the more active and has. been subjected to 
more extensive clinical trial. Emitr H. SHOEMAKER and 
Exiarp M. Yow (Houston, Texas), employing a daily total 
dose of 20-25 mg./kg. body weight, had obtained almost 
uniform success with it in pneumonia and haemolytic strep- 
tococcal infections, but less regularly successful results in 
staphylococcal infections. They explained both their 
failures and the failure of the organism to develop resist- 
ance to the drug in terms of non-penetration into such 
lesions as empyema and osteomyelitis. From the same 
institution LLoyp C. Jones and ELLarp M. Yow reported on 
the treatment of bacterial endocarditis resistant to other 
therapy: erythromycin alone had only a temporary sup- 
pressive effect, but given in combination with streptomycin 
it achieved cure in 5 out of 7 cases—one caused by a 
staphylococcus, the remainder by various streptococci. In 
| patient with a streptomycin-resistant infection treatment 
with erythromycin and bacitracin was successful. W. M. M. 
Kirspy (Seattle) referred to 100 cases of pneumonia, 12 
having positive blood cultures, in which the response to 
erythromycin was uniformly good and the blood levels 
attained higher than those with similar antibiotics. Jawetz 
protested against the trial of a new antibiotic in “a disease 
in which any hard evil look will eradicate the organism ” 
(gonorrhoea was referred to, but it is a testimony to the 
achievements of chemotherapy that this picturesque 
expression could be intelligibly used in reference to any 
disease). 

A somewhat discordant note was struck by M. H. LEPPER 
and his colleagues (Chicago), who observed that, within one 
month of the adoption of erythromycin for general use in 
a hospital, strains of staphylococci resistant to it began to 
appear in the nose and throat of the staff: after five months 
the carrier-rate of highly resistant strains reached 75%. The 
use of the drug was then discontinued, and the carrier-rate 
fell to 37% two months later. These resistant organisms 
were also recovered from the trachea of patients tracheotom- 
ized for poliomyelitis. The obvious moral was that the 
use of erythromycin should be restricted to patients for 
whom no other treatment was available, which was equiva- 
lent to saying those with staphylococcal infections resistant 
to all earlier antibiotics. 


TETRACYCLINE 


This was the surprise of the meeting, and calls for some 
preliminary explanation. It is now known that the mole- 
cular structures of aureomycin (chlortetracycline) and terra- 
mycin (oxytetracycline) differ only in the possession of a 
chlorine atom by the former and an OH group by the 
latter, and the new antibiotic is simply the same molecule 
without either of these attachments. Descriptions of its 
properties were given by members of the research staffs of 
the manufacturers of both chlortetracycline (Lederle Labora- 
tories) and oxytetracycline (Chas. Pfizer and Co.), and of the 
staff of the Heyden Chemical Corporation, who have isolated 
a Streptomyces from a Texas soil which directly forms 
tetracycline itself. Its preparation from chlortetracycline 
was described by J. H. BootHe and others (Lederle Labora- 
tories), dehalogenation being achieved by treatment with 
palladium on charcoal in the presence of hydrogen: the 
company proposes to name the new drug “ Achromycin.” 

It appears, as might perhaps be expected, that there are 
only minor differences between the activity of tetracycline 
and that of its two near relatives, either in vitro or in the 
experimental animal. It is much more stable than 
chlortetracycline and has a rather lower acute toxicity. 
Satisfactory blood levels are attained, and penetration of the 
blood-brain barrier is good: it has also been shown to 
appear in cord blood, saliva, and serous effusions. It was 
claimed that resistance to it develops more slowly than to 
either of the others, and that it does not stimulate the 
growth of Candida, as chlortetracycline is said to. Proof 
of its lack of toxicity is fully adequate, and Finland reported 
having used it in 102 patients with streptococcal, pneumo- 
coccal, staphylococcal, and urinary infections with good 
results. 

The main claim of tetracycline to superiority depends 
almost entirely on its lesser liability to cause gastro-intes- 
tinal disturbance. Figures cited by several speakers indi- 
cated a substantially lower incidence of nausea, vomiting, 
and diarrhoea than that produced by either of its pre- 


decessors. 
Search for New Antibiotics 


Something was heard of the present extensive search for 
antibiotics active against the smaller viruses, but it does not 
seem that this has yet been rewarded by any discovery of 
immediate therapeutic importance. There were papers on 
fumagillin, which is highly active against Entamoeba histo- 
lytica, and on nystatin, which is antifungal. Among other 
named antibiotics, hygromycin and streptogramin are broad- 
spectrum antibacterial substances of some promise ; ruticin 
and streptocardin seem unpromising ; and puromycin has 
been shown to have a retarding effect on the growth of 
certain tumours. 


Treatment of Individual Diseases 


Tuberculosis.—WIiLLIAM B. TUCKER (Minneapolis) reported 
a study of the chemotherapy of tuberculosis, an interesting 
finding in which was that, when P.A.S. was combined with 
isoniazid, not only were clinical results almost as good as 
with isoniazid and streptomycin, but resistance to isoniazid 
developed less than with the other combination. In patients 
intolerant of P.A.S. terramycin had been given with strepto- 
mycin, and acted like P.A.S. in preventing streptomycin 
resistance. Viomycin given in 2-g. doses twice weekly 
together with daily P.A.S. had been found useful in strepto- 
mycin-resistant cases. , 

Syphilis —M. J. ROMANSKY (Washington) had treated 62 
patients in various stages of syphilis with aureomycin with 
satisfactory results, and presented less extensive evidence 
that, if it were necessary, this disease could probably be 
treated with any of the other similar antibiotics. CHARLES R. 
REIN (New York) emphasized the facility with which 
syphilis could now be treated with penicillin, a single dose 
of a long-acting preparation being adequate in the early 
stages. The latest product contained potassium penicillin, 
procaine penicillin, and dibenzylethylenediamine dipeni- 
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cillin, giving a slowly falling gradient of blood concentra- 
tion lasting over a long period (one patient had a detectable 
blood concentration 66 days after the last of multiple doses). 

Peritonitis—It is notorious that owing to the difficulty 
of carrying out satisfactory comparative trials little informa- 
tion exists about the relative merits of different forms of 
chemotherapy in peritonitis. Epwin J. PuLaski (Washing- 
ton) had tried to remedy this deficiency so far as possible 
by experiment. Peritonitis was produced in rats and dogs 
by perforating the caecum and at the same time introducing 
mucin into the peritoneum. The results in both species 
pointed clearly to the superiority of penicillin with strepto- 
mycin over either chlortetracycline or oxytetracycline. To 
achieve 90% recovery (no treatment saved all the animals) 
these drugs had to be given both intravenously and intra- 
peritoneally. 


Toxic Effects of Antibiotics 


In a paper on sensitivity reactions PERRIN H. Lona pointed 
out that penicillin is the only antibiotic to which reactions 
have been known to be fatal, and although there was some 
disagreement about the frequency of this effect a natural 
reluctance to report it may well have obscured the occur- 
rence of considerable numbers of such cases. Patients 
exhibiting these alarming reactions, fatal or not, had always 
had penicillin before and often previous reactions to it, 
suffered from asthma or some other allergic condition, and 
were sometimes sensitive to procaine. Inquiry about these 
predisposing factors should serve to identify patients in 
whom reactions were to be expected. 

There is evidently no general agreement about the extent 
to which the use of bacitracin is justified despite its renal 
toxicity, and conflicting views were expressed on the 
maximal safe intrathecal dose of polymyxin. 


Miscellanea 


A number of speakers read papers on antibiotic supple- 
ments in animal feeds. It does not seem that the mechanism 
by which these promote growth is yet fully understood. 
A process known as “ bacillation” was demonstrated by 
colour film: this consists of implanting a pellet of bacitracin 
subcutaneously in-young pigs with a syringe-like instrument 
(the “ bacillator”). The good effect of this on survival 
and weight gain presumably results simply from suppressing 
infection and not on any hitherto imperfectly understood 
effect on the bowel flora. Another new development 
described is the use of antibiotics for prolonging the “ shelf 
life” of perishable foods. Finally, the strange phenomenon 
of antibiotic dependence in bacteria is being turned to 
account. MORTON REITMAN and WARREN P. IvERSON (Camp 
Detrick) have obtained a dihydrostreptomycin-dependent 
variant of Salm. typhi, and used it as a living vaccine: this 
is non-pathogenic in animals and protects against subse- 
quent inoculation with a lethal dose of normal culture in 
mice. 





The International Sanitary Regulations governing trade 
and travel are now in force in 136 countries. Eight other 
countries have accepted the regulations with reservations on 
certain articles. Only 9 countries are not bound by this 
international pact, and 34 others have as yet taken no 
definite stand. The W.H.O. Committee on International 
Quarantine, now holding a 3-week session in Geneva, under 
the chairmanship of Dr. M. T. Morgan, Medical Officer of 
Health to the Port of London, has been reviewing the work- 
ing of the new regulations since they came into force on 
October 1, 1952. The regulations replaced 13 different inter- 
national sanitary conventions, which were simultaneously 
in force. Adoption of the regulations marked the culmina- 
tion of a century of effort begun in 1851 in Paris at an 
international conference, which attempted to establish 
on an international level an agreement to limit the 
spread of. pestilential diseases such as plague, cholera, and 
smallpox. 


IMMUNIZATION IN YOUNG CHILDREN 
CONFERENCE AT WHITTINGTON HOSPITAL 


A conference on immunization in young children was held 
at the Highgate Wing of Whittington Hospital, London, on 
October 31, the chair being taken by Dr. J. A. Scott, 
medical officer of health to the London County Council. 
The first speaker was Dr. W. C. CockBurRn, of the Central 
Public Health Laboratory. He said that no antigen was 
entirely free from risk, and clinic medical officers and 
general practitioners should always be on the watch for 
remote, untoward sequelae, even when using antigens 
which were considered safe. Geffen’s findings on cases of 
poliomyelitis apparently associated with injections of mixed 
alum-precipitated antigens were an example of the value of 
careful observation. 

The available prophylactics in England and Wales were 
sheep lymph for smallpox, diphtheria toxoids, and pertussis 
vaccines. Children should be vaccinated against smallpox 
in the first year of life, when the risk of encephalomyelitis 
was lowest and when generalized vaccinia seemed less 
common. Lymph should be used as soon as it was received 
and should be administered by the multiple-pressure method. 


Diphtheria and Pertussis Immunization 


For diphtheria immunization, A.P.T. in two spaced doses 
gave excellent results, but for children over 10 years of age, 
who should also have Schick tests first, T.A.F. was safer. 
No community could be considered adequately protected 
unless 70% of the population in the 1-15 age group was 
immunized and reimmunized at four- to five-year intervals. 
Most of the statistics in diphtheria immunization gave a false 
picture of the adequacy of immunization at present. 

Good pertussis vaccine gave good protection for at least 

two and a half years, but no adequate standardization of 
vaccines was yet possible. The United States of America 
had accepted an intracerebral mouse test for standardization, 
and this test was being exhaustively tried out here. Three 
doses of a plain-suspension vaccine should be used for 
primary vaccination against pertussis. There was insufficient 
evidence about the need for reinforcing doses, though many 
medical officers of health gave a reinforcing dose at 3-5 
years of age. Pertussis vaccination should be offered only © 
to children who were fit and well at the time and who had 
no history of convulsions, epilepsy, or encephalitis. A mix- 
ture of diphtheria and pertussis antigens reduced the number 
of injections and did not appear to interfere with the potency 
of the diphtheria components. The effect on the pertussis 
component could be studied only in field trials, and such a 
trial was in progress in Battersea and Wandsworth. 
* There was no need to immunize children against diph- 
theria below 8-12 months of age, for in 1952 only three 
cases were in children under the age of 1. In pertussis there 
was a case for early immunization, but the effectiveness of 
the response of very young babies and the duration of the 
immunity were not yet known. Vaccination of children over 
6 months of age would screen the very young baby from 
infection. Provided tetanus toxoid did not interfere with the 
potency of the pertussis component of a mixed vaccine, 
there was no reason why it should not be added, but it was 
necessary to ensure that reinforcing doses weré given at 
about five-yearly intervals. Some method of indicating to 
a busy casualty officer or general practitioner whether an 
injured patient had been adequately immunized was 
required. 


Administration of an Immunization Scheme 


Dr. S. KING, divisional medical officer to division 4 of 
the London County Council, described the arrangements 
which were made for immunization in his area. Under Section 
26 of the National Health Service Act, 1946, practitioners 
were encouraged to undertake vaccination and immunization, 
and the local health authority also did this work in welfare 
centres and schools. Whooping-cough vaccination was 
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available at the clinics, but in the absence of an authoritative 
statement on the effectiveness of available vaccines this 
procedure was not urged, as was the case with vaccination 
and immunization. 

In Dr. King’s division all notified births were entered in 
a register, a page being allotted to each day. Entries relat- 
ing to children who died or moved from the area were 
deleted, and children moving in were added. As records of 
vaccinations and immunizations were received entries were 
made against the children’s names. Invitations to parents to 
get their children protected could therefore be directed to 
the right people at the appropriate time—that is, for 
vaccination when the child reached 3-4 months, and 
for diphtheria immunization at 7-8 months—and health 
visitors were given lists of defaulters for follow-up 
until definite refusal was established. The schools were 
visited in turn, and lists were made of children needing 
immunization or boosting. Parental consent having been 
obtained, immunization sessions were held in the schools, or, 
if less than 20 children required injections, these were done 
at the end of a medical inspection. 

Dr. King suggested that the suspension of whooping-cough 
vaccination and “ soft-pedalling” on diphtheria immuniza- 
tion when poliomyelitis was prevalent were unsettling. He 
asked whether it would not be better to have a “close 
season,” say from June to October, and avoid cessation of 
injections, sometimes in the middle of a course. 


B.C.G. Vaccination 


Dr. T. M. PoLtock, of the Tuberculosis Research Unit of 
the Medical Research Council, spoke about B.C.G. vaccina- 
tion. Although B.C.G. had been used for over 30 years, 
and many millions of people had been vaccinated, con- 
troversy about its value still persisted. This was partly due 
to the fact that. tuberculosis morbidity rates were subject to 
a large number of influences which were difficult to assess 
independently, and also because the death rate from tuber- 
culosis had been falling for some years in many countries, 
irrespective of whether the vaccine had been widely used or 
not. Trials of the vaccine so far carried out, although criti- 
cized on statistical grounds, suggested that it was of value to 
those in contact with the disease, and also in communities 
with a high tuberculosis morbidity rate and a low standard 
of living. Further knowledge of the value of its widespread 
application in communities with a high standard of living 
and a moderate or low tuberculosis rate was required. It was 
hoped that the current trial of the vaccine being carried out 
by the Medical Research Council would produce such 
evidence, particularly about the degree of protection and 
length of time it lasted. 


Immunization during Poliomyelitis Epidemics 


In the discussion which followed the opening papers 
several speakers questioned the necessity of stopping injec- 
tions during the poliomyelitis season, although most medical 
officers of health had succumbed to the general pressure. 
Dr. Harpinc felt that if injections could be given at more 
than three-monthly intervals this would obviate the need for 
interruption. Dr. BuTLeR had found that infants of 4-5 
months had good antibody response, at least with the sus- 
pended vaccine, and that combined antigens gave as good 
response as separate antigens. Dr. THOMPSON pointed out 
that the greatest difficulty in general immunization of the 
very young infant was administrative. He also reminded 
the audience that severe diphtheria was still liable to occur 
when the general level of immunity was low, and quoted a 
recent example from the Midlands. In such instances even 
immunized children might get diphtheria, although the 
disease was milder in these children. Dr. BATTEN wondered 
whether it was worth giving a booster whooping-cough in- 
jection at 5 or 10 years. He felt it would be better to let 
children of this age catch the disease. Dr. POWELL said that 
continuous propaganda was necessary, and asked for the 
family doctors to take an active part in immunization and 


in the campaign. 


In reply, Dr. CocKBURN agreed that injections should not 
be suspended except when a local epidemic of poliomyelitis 
eccurred. Current surveys would reveal the size of this 
problem and indicate which antigen was most responsible. 
He felt that prolonging the space between injections to three 
months or more was less valuable than shorter intervals. As 
far as immunization of very young infants was concerned, 
there was some doubt about the antibody response at this 
age. If immunization of older children was complete the 
youngest would be screened from contact with the disease. 
He looked forward to as complete elimination of whooping- 
cough as of diphtheria once an antigen of measurable 
potency was easily producible. 





Correspondence 








Because of the present high cost of producing the Journal, 
and the great pressure on our space, correspondents are 
asked to keep their letters short. 


Carcinoma of the Female Breast 


Sir,—There is obviously nothing sacrosanct about surgery 
in the treatment of carcmoma of the breast, and surgeons 
must be prepared to consider judicially any criticisms either 
of the indications for surgery or of technique. 

In recent years surgery has been criticized from two 
opposing points of view : the first that the misleading term 
‘“‘ radical mastectomy ” is too radical ; the second that it is 
not radical enough. On the one hand, it has been argued 
that routine sacrifice of the pectoralis major or surgical 
dissection of the axilla is unnecessary ; on the other hand, 
that it is illogical to confine surgical attention to one route 
of lymphatic spread—the axillary—to the neglect of another 
possibly almost as important—the internal mammary. 

But the advocates of these views too must be prepared 
to submit them to critical examination, and it is in this 
spirit that I would like to raise a few questions on the 
interesting article of Dr. I. G. Williams, Mr. R. S. Murley, 
and Mr. M. P. Curwen (Journal, October 10, p. 787). The 
essence of their case is that removal of axillary glands is 
unnecessary or undesirable and should be replaced by radio- 
therapy, limiting surgery to removal of the breast. Now 
a considerable amount of histological material is available 
on the effect of irradiation of invaded axillary glands. 
Surgeons are frequently clearing axillae after they have 
been submitted to full courses of irradiation, and it is 
striking how often the glands still contain apparently viable 
growth histologically in spite of the irradiation. This diffi- 
culty of sterilizing the axilla by irradiation is a common 
experience of those who have studied the question with 
histological control, and it was one of the points that 
emerged in an informal conference on carcinoma of the 
breast in London a few years ago. Have Dr. Williams and 
his colleagues any evidence that their experience is different, 
or is failure to sterilize the axilla unimportant ? 

Anatomical and surgical details do not fall within the 
scope of the article by Dr. Williams and his colleagues, but 
are pertinent to the argument. The pectoral axillary 
glands are in such close relation with the axillary tail of 
the breast that removal of the one usually means removal 
of the other. Moreover, removal of a primary in the upper 
and outer quadrant often involves such impingement on 
invaded pectoral glands that even advocates of avoidance 
of axillary surgery advise their removal with the breast. In 
practice, therefore, the question that has been posed, granted 
that the whole breast should be removed, is not whether the 
axillary glands should be treated surgically or by radio- 
therapy, but whether the treatment should be complete 
axillary dissection or limited axillary dissection with radio- 
therapy. 

Dr. Williams and his colleagues briefly refer to the spread 
of carcinoma by the internal mammary lymphatic route, 
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a route largely ignored by both surgeons and radiotherapists 
until the work of Handley and Thackray. They appear to 
assume that irradiation of the internal mammary chain is 
efficient, and surgical attack unjustified. Have they any 
evidence of the efficiency of irradiation, or, in the case of 
these glands too, is the presence of apparently viable carci- 
noma after irradiation of no significance? It is obvious 
that if irradiation can deal efficiently with the invaded 
mammary chain it is preferable to surgery. But is it justi- 
fiable to condemn out of hand a trial of surgical methods 
without such evidence? At the very least, surgery has a 
place in the histological control of irradiation treatment. 
And, if surgery were as successful in dealing with the local 
disease in the internal mammary chain as it is in dealing 
with the local disease in the axilla, can we yet say for 
certain that this would have no influence on the course of 
the disease ? Incidentally, Dr. Williams and his colleagues 
perhaps underestimate the extent of interest in the develop- 
ment of methods of surgical attack on the internal mammary 
chain. Apart from work in the United States to which they 
refer, it has for some time been the subject of wide inquiry 
and experiment, particularly in France and Scandinavia, and 
is also being explored in this country. 

Finally, Dr. Williams and his colleagues note that in the 
procedures they advocate the “local recurrence index” is 
higher, but they do not appear to attach much importance 
to this. It may be that when general methods of control 
of malignant disease become more efficient the question of 
sterilization of its local manifestations will become unim- 
portant. But at the present time, and with the bulk of the 
evidence suggesting that both surgery and irradiation are 
purely local in their effect, is not local persistence or 
recurrence of the disease the fairest test of the efficacy of 
such local forms of treatment ?—I am, etc., 


London, W.1. DAVID PATEY. 


Cough Syncope 

Sir,—The use of some neutral and descriptive term such 
as “cough syncope” in place of “laryngeal epilepsy ” is to be 
welcomed ; and all those interested in this syndrome are in- 
debted to Professor E. P. Sharpey-Schafer (Journal, October 
17, p. 860) for demonstrating so clearly a_ physiological 
mechanism for its production. However, in implying that 
this explains all cases of loss of consciousness or fits follow- 
ing coughing, he claims too much. There are cases in the 
literature, and within my own experience, where the preced- 
ing cough was neither violent nor prolonged. In some it was 
subjectively different from the patient's “ ordinary ” cough 
and was recognized as heralding an attack. These cases 
should probably be regarded as primarily epileptic with 
coughing as an aura. 

His further far-reaching statement that a “fit can occur 
in any normal subject if the blood flow to the brain is 
sufficiently reduced” may be true. However, some pro- 
cedures, such as venepuncture, used to reduce cerebral blood 
flow experimentally, will also affect cerebral mechanisms 
directly via more than one sensory pathway. The range of 
sensory stimuli which may on occasion produce reflex 
epilepsy is wide; and the evidence for some cerebral ab- 
normality in these cases is considerable. If such stimuli 
occur together with reduced blood flow, and a fit ensues, it 
seems arbitrary to assign the role of “ cause” to the vascular 
change, and to assume cerebral normality.—I am, etc., 


Oxford. C. W. M. Watrty. 


Milk and Protozoal Infections 


Sir,—We have read with great interest the communication 
on the effect of various diets on Trypanosoma congolense in- 
fections by Miss Audrey A. N. Keppie (Journal, October 17, 
p. 853), and we should like to add some details to the general 
story of milk and protozoal infections. We had not intended 
to publish the results below, but we feel now that the bare 
facts should be made known in order to prevent duplica- 
tion of effort. 


We have found that a pure milk diet has no suppressive 
activity against T. rhodesiense infections in rats when milk 
is offered three days before infection until death. The 7. 
rhodesiense infestation was in fact somewhat more intense in 
milk-fed rats than in control normal! diet-fed rats. This variance 
from the results obtained with T. congolense may be due to 
the swift multiplication of the human parasite in rats when 
compared with the more chronic strain of T. congolense used 
by Miss Keppie. The same diet effectively controlled norma! 
and pyrimethamine-resistant strains of P. berghei under the 
same conditions. 

Further, we have found that a diet of 2% casein hydro- 
lysate in 50% glucose solution effectively suppresses P. 
berghei malaria in mice when offered in the same manner as 
milk. However, the effect is not so abrupt as with pure milk 
diets. Multiplication is permitted for six days before suppres- 
sion becomes effective, but, once active, the diet reduces the 
parasites to negligible numbers. This is in contrast to the 
immediate results obtained with milk diets. The effect of 
casein hydrolysate diet is partially reversed by addition of 
p-amino-benzoic acid and almost completely reversed by 
addition of a mixture of most of the B vitamins. 

May we say in conclusion that on examining all the facts 
we are not convinced that the inhibition of protozoal infec- 
tions by milk or milk products is due wholly to a lack of 
any essential metabolite or of p-amino-benzoic acid in par- 
ticular ? The activity of milk as a whole is greater than such 
of its parts as have been tested in malarial infections, and 
the reversal of the effect by the addition of p-amino-benzoic 
acid is not always complete. We feel that this question is 
likely to be much more complex than at first it may seem.— 


er a M. A. REFAAT. 
London, W.C.1. R. S. Bray. 

Sir,—I was very interested to read the communication of 
Miss Audrey A. N. Keppie (Journal, October 17, p. 853) 
concerning the effect of various diets on 7. congolense in- 
fections in mice. You may be interested to learn that we 
have unfortunately failed to observe any such suppressive 
effect of a milk diet on T. rhodesiense infections in mice. 
On the contrary, we have found that animals placed on an 
exclusive diet of milk for a week before infection, and sub- 
sequently left on the diet, die at about the same time and 
with the same degree of blood infection as do animals on 
the ordinary laboratory diet of cubes and water. Moreover, 
parasites appear in the blood on the same day after infection 
in both groups. 

So far, in fact, we have not been able to demonstrate 
any effect of milk on parasites other than those of malaria. 
For instance, whereas a milk diet gives rise to suppression 
of P. berghei, P. cynomolgi, and P. knowlesi, it has no effect 
on Babesia-canis in puppies, although the latter exists within 
the erythrocytes. 

Recent experiments have led us to believe that the suppres- 
sive effect of milk on malaria parasites may be a good deal 
more complicated than has been suggested. We have, for 
instance, noted that at about this time of the year or a little 
earlier the local milk may fail completely to protect rats 
against a strain of P. berghei which on other occasions has 
proved to be highly sensitive. It may be that this represents 
some change in the cow’s diet reflected in the milk and 
arising possibly from change in pasture. 

When we first reported the suppressive effect of milk in 
P. berghei malaria’ we suggested that a similar phenomenon 
might explain the commonly reported low incidence of 
malaria in very young (breast-fed) infants. Since the publica- 
tion of our paper I have been informed that in certain areas 
of Africa infection of breast-fed infants is sometimes quite 
common. Perhaps this may also be a reflection of the 
mother’s diet at the time of breast-feeding. It would be 
possible to explain this variation in the suppressive power of 
milk in terms of variation in the amount of some essential 
factor such as p-aminobenzoic acid, but it seems to me too 
early on the evidence available to interpret the action of 
milk exclusively in terms of deficiency of p-aminobenzoic 
acid or any other metabolites. We have broadly confirmed 
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the action of p-aminobenzoic acid on milk-suppressed 
berghei* and knowlesi infections, but the effect is not always 
complete. Moreover, we have now some evidence that other 
substances besides p-aminobenzoic acid may at times have 
similar effects on milk-suppressed malaria.—I am, etc., 
Liverpool, 3. B. G. MAEGRAITH. 
REFERENCES 


* Macgraith, B. G., Deegan, T., and Jones, E. S. (1952). British Medical 
Journal, 2, 1382. 
* Hawking, F. (1953). Ibid., 1, 1201. 


oe Smog ” 

Sir,—The recommendation of the London Local Medical 
Committee to wear gauze masks during a fog may 
not be acted on by many people, but it seems likely 
that a loose plug of cotton-wool in each nostril would act 
fairly efficiently provided there is no mouth breathing. 
While possibly neither efficient nor advisable in young 
children, the value of this method can be tested by anyone 
using it in their coal cellars for a time and then examining 
the plugs, when the coal dust will be found limited to the 
outer parts. If a cleaner test is preferred an attempt may 
be made to inhale snuff—or even pepper—through them.— 
I am, etc., 


Ferndown, Dorset. W. MCNAUGHTAN. 


Sirn,—Apropos the recent minor conflict between the 
London Local Medical Committee and the Ministry of 
Health on the subject of the efficacy of a gauze mask as a 
barrier against the solid particles in “smog,” the following 
personal experience may be of some interest. 

Some few weeks ago I decided to shift a quantity of coal, which 
was blocking the entrance of the coal shed, to the far end of 
the shed. Before commencing the work I donned a mask, which 
was of the usual pattern used in operating theatres, in the hope 
that much of the coal dust would be stopped thereby. To my 
surprise, at the end of the operation I found that most of the coal 
dust was deposited on the inner surface and amazingly little on 
the outer. 

The lesson is obvious. The mask, being tied over the 
bridge of the nose and under the chin, left a wide gap 
along the upper border through which the coai dust had 
been aspirated, testimony for which was provided, in this 
instance, by the liberal coating of coal dust along the alae 
nasi. 

I very much doubt whether such a mask would afford 
any measure of protection against “smog” particles.—I 
am, etc., 


St. Helens, Lancs. L. CRAWFORD 


Sir,—In connexion with the much-discussed problem of 
“smog,” I have met with several patients who have un- 
doubtedly been suffering from varying degrees of carbon- 
monoxide poisoning. They have-been drivers of cars and 
held up in traffic jams, owing to dense fog. In view of 
the tragic number of deaths which occurred as a result of 
the “smog” last winter, every effort should be made to 
lessen the collection of noxious gases in a motionless atmo- 
sphere. One way of doing this would be to switch off motor 
engines when there is a hold-up of more than a few minutes. 
It is very simple to switch on again when traffic begins to 
move. 

I personally have suffered nausea and severe headache 
from petrol and diesel oil fumes when in a traffic. block for 
20 minutes, irrespective of fog, so how much greater will 
be the concentration in still air ?—I am, etc., 


Chigwell, Essex. CONSTANCE P. F. THOMAs. 


Clinical Pathology in General Practice 


Sir,—Dr. A. J. N. Warrack’s comments (Journal, October 
24, p. 935) on my account of the facilities provided for the 
general practitioner by the Public Health Laboratory Ser- 
vice (Journal, October 10, p. 823) should encourage us to 
think a little more carefully about what we mean by a 
consultant service in clinical pathology. 


Even in the best hospitals, I doubt whether every request — 
for a laboratory examination is preceded or followed by 
a discussion of the case between the clinician and the patho- 
logist. Occasionally, it is true, the clinician will approach 
the pathologist to ask for advice before planning his investi- 
gation, but such consultations arise more commonly after 
one or more examinations have been carried out. Indeed, 
in most cases no such personal consultation takes place, 
because the results of the laboratory tests have provided 
the information the clinician requires. The essential ele- 
ments in the situation are that the clinician should know 
that he can approach the pathologist when he needs advice, 
and that the pathologist should seek every opportunity to 
tender advice when his results suggest that it is needed. 
There is no reason why the position of the general practi- 
tioner in relation to the laboratory should be in any way 
different from that of the hospital doctor. He, too, should 
be able to learn when to begin by consulting the pathologist 
and when to submit specimens first. 

Dr. Warrack deplores the division of clinical bacterio- 
logy into “infectious” and non-infectious,” but this is 
the way in which the pathological services are divided in 
the National Health Service. The hospital service deals 
essentially with the curative, the public health service with 
the preventive side. In practice the division seldom leads 
to serious trouble, and most of the apparent anomalies 
which Dr. Warrack instances can be settled quite easily by 
the heads of the laboratories concerned. Close co-opera- 
tion between the two services is essential, but the form it 
takes must depend on local circumstances. The aim is to 
site the two laboratories together so that they may work 
under the same favourable conditions as Dr. Warrack 
enjoys at Sheffield—I am, etc., 


Manchester. 


M. T. PARKER. 


Prolapse of the Urethra in Young Girls 


Sir,—May I be permitted a brief comment on the case 
recorded by Mr. H. H. Fouracre Barns (Journal, October 3, 
p. 765)? I have met with several instances of this lesion 
over the years. 

In the aetiology it should not be forgotten that a urinary 
infection with transient cystitis and straining may be an 
important factor, and in the treatment simple conservative 
measures, if patiently pursued, can, in my experience, prove 
entirely successful. They should be given an extended trial 
before any operative interference is resorted to. An account 
of this somewhat rare condition will be found in The 
Urology of Childhood.'—I am, etc., 


T. TWISTINGTON HIGGINS. 


Deal. 
REFERENCE 
3 Higgins, T. T., et al. (1951). The Urology of Childhood. Butierworth, 
London. 


The Human Foot 


Sir.—It was interesting for those of us in the School 
Health Service to read the two articles (Journal, October 3, 
pp. 745 and 749) and the annotation (p. 772) on foot defects. 
Such research is perhaps useful corroboration of what is vir- 
tually self-evident when the question of shoes and feet is 
seriously considered. In old China binding of women’s feet 
was accepted without question as a social convention. We 
still accept it here—for both sexes—admittedly in a lesser 
degree. It is impossible to buy ready-made shoes which fit 
the natural shape of the feet except in a few expensive 
brands for younger children. For adults such shoes do not 
exist. The inner border of the shoe should be straight. 
Almost all shoes have a curved inner border, with the result 
that they act as a permanent splint tending to mould the 
hallux into a valgus position. It is strange that this obvious 
fact was omitted from all three papers. It is a fact greatly 
disliked by the shoe trade and one which they try to con- 
ceal as much as possible. It will be time for the real research 
to begin when it is possible for the population to ob‘ain 
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naturally shaped shoes. When this happy time comes, we 
may suspect that there will be little clinical material left to 
investigate. | 

The figures given of hallux valgus incidence in both papers 
are astonishingly low and contradict everyday experience. 
It is alleged that only 13.9 cases of hallux valgus per 
thousand were found in recruits of 17-19. My own experi- 
ence in boys of 15 would be nearer 50%. In the Ealing 
survey the percentages in senior boys and girls were given 
respectively as 4% and 22.4%. My experience would in- 
dicate nearer 50% and 90% respectively. This is probably a 
question of standards. I submit that this acceptance of low 
criteria is deplorable, however much it may be welcomed by 
the shoe trade. Let us all press for action in this matter.— 
I am, etc., 


London, W.8. GEOFFREY G. SHERRIFF. 


Sir,—Although it is very clear, and all too obvious, to 
Mr. John Hanby (Journal, October 24, p. 935) with his long 


. experience of foot troubles that the incidence is shockingly 


high and that very many have their origins in childhood, 
it is only recently that the public as a whole have begun to 
appreciate these facts. It is also only comparatively 
recently that we, as a medical profession, have made any 
efforts to put the problem on an epidemiological basis 
and have had the benefit of scientific and statistical studies 
such as those of Dykes et al., Hardy and Clapham,’ and 
Craigmile.’ 

It would surely be unrealistic to approach the problem on 
the basis of Mr. Hanby’s first suggestion, that the sole of a 
shoe or its equivalent leads to a lack of sensory stimuli to 
the small muscles of the foot and thereby causes retraction 
of toes, etc. Many feet that have had these restrictions 
have not developed these defects and it would surely be 
impossible to discard shoes. 

On his second point—namely, the anomalies of the normal 
foot—as a result of the recent work we are in a much better 
position than ever before to realize the enormous range and 
variety of normal foot shapes. It is now surely clear that 
feet are as various as faces, and it is evident that the en- 
casing of a growing foot is no simple matter. If possible, 
every child’s foot should have a made-to-measure shoe 
and this should be changed every three or four months. We 
have been experimenting with the possibility of shoes made 
from plaster casts for children—without much assistance 
from the boot and shoe trade—during the last year. This 
of course would be the ideal solution. Alternatively, surely 
the least we can ask is that every child should have a proper 
fitting and not be subjected to a 1-in-3 chance of getting 
it—as at present. Until shoes are supplied on the lines of 
the scheme run under Dr. Doris A. Craigmile’s supervision 
in Ealing there can be no possibility of normal foot develop- 
ment.—I am, etc., 


Ealing, W.5. W. G. Boortu. 


REFERENCES 
1 Dykes, R. M., Grundy, F., and Lee, H. E. (1952). Med. Offr, 87, 223 


and 235. 
? Hardy, R. H., and Clapham, J. C. R. (1952). Lancet, 1, 1180. 


* Craigmile, D. A. (1950). Med. Off, 83, 229. 


Succinylcholine Chloride for Casualty Anaesthesia 


Sir,—Drs. Terence Vaz and J. M. Bishop have proposed 
(Journal, October 17, p. 885) the use of intravenous 
succinylcholine chloride “as a simple and effective method 
of obtaining relaxation during manipulations in the casualty 
department.” 

Such manipulations may be required in two classes of 
patients—those who are requested to attend at a stated time, 
having been instructed to take no food, and emergencies 
who come in “ off the street.” In such cases anaesthesia 
will presumably be postponed for 3-4 hours after the last 
meal. The stomach is then presumed to be empty. It is 
not uncommon, however, for this belief to be unfounded. 
While vomiting is regrettable in association with a simple 


gas-and-oxygen anaesthetic, it is seldom disastrous, as the 
protective reflexes are seldom far away. How different is 
the situation if succinylcholine chloride is given also. 

I suggest, Sir, that it should be made clear that the 
technique suggested by Drs. Vaz and Bishop is indefensible 
in emergency cases, although admirable for “arranged” 
cases.—I am, etc., 


Glasgow. R. CEciL BRowN. 


Sir,—In their letter (Journal, October 17, p. 885) sug- 
gesting the use of succinylcholine chloride for casualty 
anaesthesia, Drs. Terence Vaz and J. M. Bishop do not 
mention how their patients are prepared pre-operatively. 
If this technique is used on emergency cases for the reduc- 
tion of fractures, then this is an important omission. Such 
cases have often had a recent meal, and mental and physical 
shock may have delayed the emptying time of the stomach. 
Morton and Wylie’ have described how, in these conditions, 
regurgitation of stomach contents is likely to accompany 
the injection of thiopentone or relaxant drugs. If the use 
of muscle-relaxants in casualty departments is to be advo- 
cated, then this danger must be stressed, for it is often with 
the more trivial accident cases that the greatest care must 
be taken. If it is certain or even probable that there is 
material in the stomach, then the anaesthetist must postpone 
operation for not less than five hours, or wash out and 
empty the stomach before inducing anaesthesia. Drs. Vaz 
and Bishop say that the patient may safely go home after 
the technique described, but I am sure that, if this is so, 
then it must be a rule that he is neither unaccompanied 
nor in charge of transport. 

Whilst these observations are obvious, they must be re- 
emphasized continually if this trend in casualty anaesthesia 
develops.—I am, etc., 

London, E.C.1. ROBERT I. W. BALLANTINE. 
REFERENCE 
1 Anaesthesia, 1951, 6, 190. 


The Diploma in Public Health 

Sir,—I read with considerable interest Dr. Max Park’s 
letter (Journal, October 3, p. 778) in which he discusses 
the present course for the Diploma in Public Health. 
Although: some of his criticisms are undoubtedly of great 
importance in considering any revision of the course, I 
would like to take issue with Dr. Park on one or two points. 

It must be remembered that, although current changes 
in public health practice in Great Britain were brought 
about largely as a direct result of the National Health Ser- 
vice, in many other parts of the world the public health 
physician will continue to concern himself with the com- 
municable diseases and their treatment. Therefore a real 
knowledge of bacteriology, parasitology, entomology, vector 
control, and related subjects is most necessary for such a 
health officer, especially those working in tropical and sub- 
tropical countries. Not all the latter wish only to hold 
the D.T.M.&H., and others may prefer to have the 
D.P.H. in any case. Surely there is no reason why lectures 
and demonstrations on these subjects need be tedious repeti- 
tions of undergraduate material. A little imagination on 
the part of the instructors is all that is needed. 

Presumably Great Britain still wishes to retain her posi- 
tion as an international teaching centre, and her universi- 
tices and colleges to serve students from abroad as well as 
her own sons and daughters. If so, the course for the 
Diploma in Public Health must be so orientated. However, 
there is surely no reason why a wider choice of subjects 
should not be allowed (as is done in the American schools 
of public health) in addition to the basic subjects which 
must be taken by all candidates for the diploma. Review 
of the course for the diploma is excellent, and, provided 
any revision undertaken is carried out with reasoned con- 
servatism, this can only be to the good. Dead wood must 
be chipped away if progress must be made, but make sure 
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that it is really dead first. Through exercise of the choice 
system the “local” man can choose the subjects he feels 
are necessary for his work in the British Isles, while the 
foreign or Commonwealth man can follow the broader 
line.—I am, etc., 


Ayer, Massachusetts. KENNETH I. E. MACLEOD. 


The Broken Acrylic Head 


Sirn,—We read with interest Mr. K. H. Pridie’s letter 
(Journal, October 24, p. 939). Work which we have carried 
out on the Judet heads which have been sent following our 
request (Journal, May 2, p. 993) for broken prostheses 
has shown that the problems involved are far more complex 
than Mr. Pridie’s letter would suggest. His assumption 
that the skirt breaks first and throws extra load on the stem 
is not a major consideration. The skirt is not designed to 
take the weight of the patient. Even if the metal rod is 
increased in diameter—and some makers do use large- 
diameter rods—breakages still occur. Moreover, it is doubt- 
ful whether, in the operative procedure, the surgeon is able 
to fit the prosthesis in such a manner as to obtain a pre- 
determined distribution of load between the skirt and the 
stem of the acrylic prosthesis. Reorganization of bone in 
the immediate post-operative period will result in redistribu- 
tion of load beyond anyone’s control. It can be demon- 
strated that a proportion of the failures of British manu- 
factured Judet prostheses are due to lack of knowledge of 
the behaviour under fatigue stress conditions of polymethyl 
methacrylate in combination with metals. It is only since 
the introduction of the Judet prosthesis that metals have 
been used for purposes where they will be continuously 
exposed to fatigue stress. Very little thought has been given 
to the possibility of stress corrosion of metal in the human 
body. Static loading tests at room temperature do not 
demonstrate the ability of a composite structure to with- 
stand fatigue stress at body temperature after sterilization 
by boiling. A study of the biomechanics of this problem 
seems to suggest that the angle at which the prosthesis is 
inserted is critical. The use of more extensive prostheses, 
which Mr. Pridie suggests, may prove to be a step forward 
in the treatment of pathological conditions of the hip-joint. 

There is no doubt that plastics and metals have their 
place in orthopaedic surgery, provided the materials used, 
the design of the prosthesis, the condition of the bone to 
which it is attached, and the situation in which it is to 
operate are carefully considered. Large-animal experiments 
can give a great deal of valuable information and should 
be performed prior to the nation-wide use of new devices. 
The present trend of devising and modifying all manner of 
prostheses, coupled with the apparent lack of research facili- 
ties of those who manufacture them, will only increase the 
sufferings of the patient with which Mr. Pridie is so rightly 
concerned.—We are, etc., 

JOHN T. SCALES, 


Plastics Research Unit, Institute of Orthopacdics. 


J. M. ZAREK, 


Faculty of Engineering, King’s College. 


Stanmore. 


London, W.C.2. 


Site for Vaccination 


Sir,—For some three years past I have been vaccinating 
female infants on the sole of the foot in those cases where 
the mother, for cosmetic reasons, has requested that the 
upper arm should not be used. The percentage of “ takes” 
does not appear to differ from that where vaccination is on 
other sites. The advantages would appear to be: (a) a con- 
cealed scar (as compared with vaccination on the thigh); 
(b) the vaccination site is well away from faecal and urinary 
contamination; and (c) the mothers inform me that the 
bathing of the baby is facilitated. 

Whilst not for one moment claiming to be the originator 
of the technique, I have so far not met anyone using this 
site for vaccination purposes. The views of other practi- 
tioners would be much valued, with especial reference to any 
disadvantages of using this site for vaccination.—I am, etc., 


Faversham, Kent. J. CANTOR. 


Obituary 








Sir NORWOOD EAST, M.D., F.R.C.P. 


Sir Norwood East, whose death took place at his home 
at Crowthorne, Berkshire, on October 30, celebrated as 
recently as last Christmas his eightieth birthday, when he 
received many tributes, including one in this Journal, in 
which his noteworthy career in the prison medical service 
was set out. 

William Norwood East was born in 1872, the son of 
a hotel-keeper at St. Martin’s-le-Grand in the City of 
London. He was educated at King’s College School 
and King’s College, and received his medical training at 
Guy’s, qualifying in 1897 
and proceeding M.D. 
(London) in 1901. He 
entered the prison medical 
service in 1899, and served 
at several of the larger 
prisons — Portland, Man- 
chester, Liverpool, and 
finally as senior medical 
officer at Brixton. In 1924 
he was promoted medical 
inspector of H.M. prisons 
in England and Wales, 
and six years later was ap- 
pointed H.M. Commis- 
sioner of Prisons and 
director of convict prisons. He retired in 1938, but 
returned to his task and was reappointed Prison Com- 
missioner for seven months in 1940-1, while his 
successor was seconded elsewhere. «After his retirement 
he was appointed lecturer in forensic psychiatry at the 
Maudsley Hospital. 

In the course of a career extending over 50 years, 
Sir Norwood East made an outstanding contribution 
to the solution of the ever-debated problems of crime 
and punishment, the causes of crime, and the treatment 
of offenders. He brought to his task the precise mind 
of a scientist, the practical outlook of an administrator, 
and the balanced judgment of a lawyer. He did 
much to enhance the efficiency of the prison medical 
service and to humanize the prison hospital, while his 
study of criminal psychology led to a new understand- 
ing of the criminal. During his later career psychiatry 
became increasingly prominent in both the trial and the 
treatment of criminals, and East, who understood as 
few men did the psychiatric approach, never dismissed 
it as irrelevant, but on the other hand he was not pre- 
pared to support excessive claims of psychiatry in dealing 
with criminal cases. The lawyer’s standpoint that society 
must be protected was fully appreciated by him. 

Norwood East was at one time or another president 
of the Medico-Legal Society, the Society for the Study 
of Addiction, and the Psychiatric Section of the Royal 
Society of Medicine, and he was a corresponding mem- 
ber of various medico-legal societies abroad. He had 
a prolific pen. The first of his writings was in 1901, in 
the Journal of Mental Science, when he wrote of phy- 
sical and moral insensibility in the criminal. His /ntro- 
duction to Forensic Psychiatry in Criminal Courts, 
published in 1927, was the first work of its kind. One 
of his last publications was Society and the Criminal, 
a book which appeared in 1949. One of several 
investigations which he organized was into the causes 
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of delinquency among adolescents, based on material 
comprising 4,000 cases. He analysed 1,000 consecutive 
cases of attempted suicide, and another inquiry of his 
was into the susceptibility of criminals to atmospheric 
changes. 

His various important tasks included those of an 
inspector under the Inebriates Act and membership of 
the Departmental Committees on prison dietary and on 
persistent offenders. He was a!so very frequently called 
in as assessor to give an opinion on the sanity or other- 
wise of murderers after conviction. 

In a service which can be sustained only by an excep- 
tional sense of vocation because of the unresponsive and 
often repulsive human material with which it has to 
deal, he kept his own sense of vocation to the very end 
and continually impressed upon the young doctors 
who came into the service the high moral demand which 
such work would make upon them. 

His knighthood was announced in the Birthday 
Honours, 1947, for services to the study of criminal 
psychology. Lady East, whom he married 53 years ago, 
survives him with one daughter, the wife of Dr. J. S. 
Knox, the deputy superintendent at Broadmoor. 


W. E. TUCKER, M.B., F.R.CS. 


Dr. William Eldon Tucker, a leading figure in Bermuda, 
died at the age of 81 in the King Edward VII Memorial 
Hospital, Bermuda, on St. Luke’s Day, October 18. His 
death brought to an end a life of service and great 
achievement, not only in his profession, which awarded 
him one of its highest honours, but in the field of sport 
and community affairs. 

William Eldon Tucker, the son of the late Venerable 
Archdeacon George Tucker, was born on August 17, 

1872. From Trinity Col- 
lege School, Port Hope, 

Canada, where he was a 
classical scholar and head 
of the school, he went on 
to Caius College, Cam- 
bridge, and soon won 
fame in the Rugby world, 
playing for Cambridge and 
England. Even in_ the 
1920s many of the college 
servants still remembered 
_his feats of strength, for he 
‘had gained the reputation, 
among other things, of 
being one of the strongest 
men ever to be at the Uni- 
[Frederick L. Hamilton, Bermuda versity. In 1894 he cap- 
tained the Cambridge 
fifteen, the same year as the late G. M. Carey was cap- 
tain of Oxford, and the result of that year’s game was a 
draw. Bath captains played in the England team, to- 
gether with such great players as A. F. Todd, S. M. J. 
Woods, and Frank Mitchell, and were firm friends. 
Altogether Tucker played five times for England. He 
also played cricket and rowed for his college for four 
years. From Cambridge he went to St. George’s 
Hospital and qualified in 1899. While at hospital he 
played rugger for Blackheath, and was in the team that 
won the county championship in 1897. 

After holding a number of house appointments at 
St. George’s, he graduated M.B., B.Chir. at Cambridge 
and returned to Bermuda to set up in general practice 
there. Before his arrival only two major operations 














were known to have been performed in the islands. But 
through his efforts and those of the late Dr. D. C. Trott 
the time came when several hundred patients were 


treated each year by major surgery in the local hospital. . 


During the first world war Tucker acted as surgeon tc 
the Military Hospital, Bermuda, and on one occasion 
a ship-load of frost-bitten West Indian troops arrived 
from the north in winter, and he then performed about 
150 amputations within a period of a month. 

A practitioner of the old school, Dr. Tucker was 
loved and respected throughout the islands, and he ren- 
dered invaluable service to the King Edward VII 
Memorial Hospital as a member of the medical staff 
from the day it was opened. Motor-cars for general 
use were not permitted into Bermuda until 1947, so he 
visited his patients on horseback or bicycle or by horse- 
drawn carriage. Although he was a man of strong 
personality and definite views, it was largely because of 
a combination of gentleness and frankness that he made 
few enemies but many friends. In later life he became 
crippled with osteoarthritis of the hip-joints and arterio- 
sclerosis of the vessels of both legs, which compelled 
him to give up practice in 1949. Nevertheless, he bore 
his disabilities with a stout heart and did not complain. 

Tucker worked hard to improve the standards of the 
medical profession in Bermuda. He served at various 
times on the Board of Health, as medical attendant at 
the leprosarium, as chairman of the hospital advisory 
committee and of the medical examining board, and he 
was a past president of the Bermuda Branch of the 
British Medical Association. In April this year he flew 
to London to receive the Fe!lowship of the Royal College 
of Surgeons of England, conferred on him in recog- 
nition of his surgical work. It was with great pride 
that he received this honour, which put the seal on his 
full and useful life. Dr. and Mrs. Tucker celebrated 
their fiftieth wedding anniversary last year. His widow, 
two daughters, and two sons survive him. His elder 
son, Mr. W. E. Tucker, is an orthopaedic surgeon in 
London and, like his father, a former captain of the 
Cambridge Rugby fifteen and an old England player. In 
1925 Dr. Tucker saw his son lead the Cambridge side 
against Oxford at Twickenham. 

We are indebted to Professor R. J. WiLLAN for the 
following appreciation: In 1938 I had a pleasant holiday 
in Bermuda, largely contributed to by the kindness and 
hospitality of Dr. and Mrs. W. E. Tucker. Perhaps few 
know: of the responsibility Dr. Tucker shouldered during 
the pioneer days in the islands, before easy—and particu- 
larly rapid—travel communication was possible. The pre- 
air-travel era is particularly referred to, when even sea 
transport was limited, and New York was 700 miles distant 
from Bermuda. Dr. Tucker was a good all-round surgeon 
and operator: countless patients—not only Bermuda resi- 
dents but visitors to the islands who developed acute surgi- 
cal emergencies—owed their lives and health to Dr. Tucker 
for his skilful diagnosis and surgical treatment. The recent 
award of the F.R.C.S. gave great pleasure to his many 
friends in Bermuda, in Great Britain, and in the American 
continent. His passing has left a gap in Bermuda and in 
the surgical world. 


Dr. ARCHIBALD Occ died at his home at Wolverhampton 
on October 12 at the age of 60, after an illness lasting only 
two days. His death, which occurred shortly after his 
return from holiday, was a great shock to his friends and 
colleagues, but he died, as he hoped he would, in harness. 
Archibald Ogg was born on May 24, 1893, and was 
educated at Glasgow University, where he graduated first 
as M.A. in 1919 and then as M.B., B.Ch. in 1924. He took 
the D.P.H. in 1927 and proceeded to the M.D. in 1934. 
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After qualifying he held the appointments of house- 
physician at Glasgow Royal Infirmary and assistant phy- 
sician at the Glasgow Fever Hospital, later becoming 
resident medical officer at the Leicester Isolation Hospital 
and Sanatorium. A period in private practice and at the 
tuberculosis dispensary at Nuneaton followed, and he was 
then appointed tuberculosis officer to the Staffordshire, 
Wolverhampton, and Dudley Joint Board for Tuberculosis. 
He was at first in charge of the dispensaries in the north 
of the county, where he rapidly won the affection and 
gratitude of those under his care. His interest in his 
patients was not limited to their physical condition ; indeed, 
he spent much of his private time in seeking added com- 
forts and personal necessities for them. This was before 
work on the care of the tuberculous was widely organized 
by local authorities and voluntary societies as a necessary 
part of their schemes. In 1941 Dr. Ogg asked to be trans- 
ferred to the Wolverhampton district, where he worked 
without sparing himself and continued until the time of his 
death. The long hours of strain during the war years in 
the very busy clinics undermined his health and probably 
contributed to his relatively early death. His loss will be 
widely mourned, for he regarded his work as being essenti- 
ally personal in nature. He belonged to the early genera- 
tion of tuberculosis officers whose efforts had, of necessity, 
to be concentrated on the environmental conditions of the 
patients, and though he kept himself strictly up to date 
clinically this outlook aided and enhanced the value of his 
treatment of his patients. His type is becoming rare, but 
it is to be hoped that his outlook will be held by his 
successors. He leaves a widow, to whom our deepest 
sympathy is extended. 


We are indebted to Dr. R. L. Mackay for the following 
appreciation: Dr. Archibald Ogg was an undergraduate in 
arts at Glasgow University when the first world war broke 
out. Like so many of that generation, he abandoned his 
studies to serve as a private in the ranks of his local regi- 
ment, the Cameronians (Scottish Rifles). While with his 
battalion he was seriously wounded, lying in no-man’s-land 
for a day and a night. His company commander tried to 
bring him in, but was killed in the attempt, but later his 
platoon sergeant, displaying the greatest bravery, succeeded, 
for which act he was awarded the Victoria Cross. No 
higher tribute to Ogg’s qualities and character could have 
been paid in those distant days than that these sacrifices 
should have been made for him. Although he never spoke 
of his war service, Ogg’s life showed that he never forgot 
those two men. Thereafter he was commissioned in the 
Machine Gun Corps, and later returned to complete his 
arts course in 1919 and to commence in medicine. As a 
student he was quiet and a steady worker, preferring to let 
others talk and play. After graduating in medicine he 
dedicated his professional life to the study of phthisis and 
the battle against that disease. The citizens of Wolver- 
hampton will long remember him for his quiet, unruffied 
demeanour, his attentiveness to their stories, and his sympa- 
thetic and skilled handling of their problems. Where 
administration would fall short, Ogg’s smile and encour- 
agement would fortify and revivify. His counsel was sought 
and much valued by his colleagues in the hospitals of 
the district. He was a great reader, interested in history 
and music and with a philosophical bent ; his conversation 
attracted listeners, and a certain pawky humour stimulated 
talk but repelled pettiness. He is greatly missed by a legion 
of friends and patients. 


Dr. ALICE M. HUTCHISON died at her home at Jordans, 
Buckinghamshire, on September 29 at the age of 79. Alice 
Marion Hutchison was born at Dalhousie, India, on August 
12, 1874, the daughter of the late Dr. John Hutchison, and was 
educated at Moffat and Bridge of Allan and at Edinburgh 
University, where she graduated M.B., Ch.B.-in 1899. She 
proceeded to the M.D. in 1905, and was admitted M.R.C.P. 
in 1921. Soon after graduation, Dr. Hutchison returned to 
India for a time and held an appointment at the Dow 
Memorial Hespital at Gujrat in the Punjab. She then held 


various posts in Edinburgh, including those of resident 
medical officer at the Hospice, medical officer to George 
Watson’s Ladies’ College, and physician to the Edinburgh 
Hospital for Women and Children, until the outbreak of 
war in 1914, when she helped to organize a hospital unit 
under the Scottish Women’s Hospitals and accompanied the 
unit to Serbia. In 1917 she was transferred to the R.A.M.C., 
and remained with the Corps until 1920. For her services 
Dr. Hutchison was awarded the Serbian Order of St. Sava 
and the Belgian Order of the Palm Leaf. After the war 
she settled in practice in London and held the appointments 
of assistant physician to the South London Hospital for 
Women, senior clinical assistant at the Hospital for Sick 
Children, Great Ormond Street, and physician to the chil- 
dren’s department of the Tavistock Clinic, the latter appoint- 
ment indicating her interest in the psychological aspect of 
children’s diseases, in which she specialized. She had also 
been medical officer to infant welfare centres in Bermondsey 
and Peckham. She was the author of The Child and His 
Problems and Motives of Conduct in Children. 


We are indebted to Dame Louise MclIzroy for the follow- 
ing appreciation: The sudden and tragic death of Dr. Alice 
Hutchison has come as a ‘shock to all her friends, of whom 
she had many. It seems a very short time since I met her 
at a Serbian reunion, at which she looked so well. Dr. 
Hutchison was one of the first British women doctors to take 
out a hospital unit under the Scottish Women’s Hospitals to 
help the Serbian soldiers in 1915. She and her staff stood 
up most bravely to the dangers and vicissitudes of war, 
and for a number of months they were prisoners of war in 
Central Europe. Dr. Hutchison served most of her time 
on the Serbian front, and was much beloved by her staff 
and her soldier patients. She kept up the morale of all 
who were under her care. Later, when the Serbian Army 
had become scattered, she and her staff looked after Serbian 
women and children in Corsica, and did excellent work in 
that way. I can only inadequately express the regard and 
admiration which I had for Dr. Hutchison and her wonderful 
unselfish devotion to duty and her kindly attention to any- 
one in trouble during the war years, with their consequences. 





Medical Notes in Parliament 








NATIONAL SERVICE BOARDS INQUIRY 


Sir WALTER MONCKTON, Minister of Labour, gave the House 
of Commons on October 27 the results of his inquiry into 
the work of medical boards examining men for national 
service. ; 

He stated that he and the Parliamentary Secretary had 
visited a number of boards. He had had discussions with 
chairmen of other boards, and officials had attended meet- 
ings of chairmen in all regions. These investigations had 
satisfied him that the medical men who comprised the 
National Service Medical Boards were fully alive to their 
responsibilities. 

Nevertheless, he continued, some errors in grading had 
occurred. Special investigation had revealed about 20 such 
cases, which was not a large number in relation to an 
annual rate of about 300,000 examinations. The most com- 
mon factor resulting in a man being placed in too high a 
grade was the failure on the part of the man to disclose 
his full medical history. To correct this source of error 
the notice summoning the man had been revised and now 
advised him to bring to the board medical evidence of any 
past disabilities and ailments. 

In a few cases there had been a lapse on the part of the 
board in applying the proper medical standards, and in other 
cases there had been clerical errors. He proposed to relieve 
the chairmen of any non-medical work which might be a 
distraction. As a further safeguard, in future every man 
summoned to a medical board would be informed by notice 
that if he had any reason to think he had been given a 
wrong grading he might appeal in writing within 14 days, 
enclosing with his appeal any medical evidence. Such 
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appeals would be referred to the regional medical officer of 
the Ministry of Health for advice whether medical grounds 
existed to justify re-examination. Ordinarily any re-exam- 
ination would be undertaken by a different board. 

The boards’ task was not easy, and he could assure the 
House that they had maintained the high tradition of their 
profession. 

Mr. H. R. Gower, recalling a previous assurance that 
medical boards would in every case of reasonable doubt 
refer to the previous medical history of the man concerned, 
asked if the innovation had been successful. Sir WALTER 
MONCKTON said that one of the main difficulties—and it was 
very much to the credit of some of these men—was that 
they were most anxious not to disclose something to prevent 
them from doing service. They were trying to ensure that 
the medical officers had a fair start by knowing the back- 
ground. 





Mental Disorders Inquiry 

Mr. D. DonneLty asked the Minister of Health on Octo- 
ber 26 whether he would recommend the extension of the 
terms of reference of the Royal Commission on the laws 
relating to mental disorders, so as to enable the commission 
to consider improvements in the present law and medical 
treatment of homosexuals. Mr. IAIN MACLEOD replied that 
it would not be appropriate to extend the terms of reference 
to cover the law with regard to these cases and their medi- 
cal treatment. In so far, however, as they might be suffer- 
ing from mental illness or mental defect their position as 
regards certification, detention, and care would be covered 
in the same way as that of other persons so suffering. 


Milk-borne Disease 


Dr. A. D. D. BrouGHTON asked what progress had been 
made in the specification of areas under the Food and Drugs 
(Milk, Dairies, and Artificial Cream) Act, 1950, and the 
Milk (Special Designations) Act, 1949, for the purpose of 
protecting the public against milk-borne diseases. Dr. 
CHARLES HILL replied on October 26 that 48% of the popu- 
lation of England and Wales and 63% of the population of 
Scotland resided in areas specified by orders which had 
been made or which were now laid, in draft, before Parlia- 
ment. Surveys were proceeding with a view to specification 
of further areas. 

Dr. BRouGHTON asked for the approximate date by which 
the public would be protected against the dangers of bovine 
tuberculosis, by the whole milk supply being either pasteur- 
ized or coming from tuberculin-tested herds. Dr. Hit said 
he sympathized with the purpose, but it was impossible to 
forecast when the work of surveying the country would be 
completed. 

Tuberculosis Nursing in R.A.F. 

Mr. G. Warp, Under-Secretary for Air, stated in answer 
to Mr. I. Mixarpo en October 28 that an extra 3s. a day 
was paid to nursing officers of Princess Mary’s R.A.F. 
Nursing Service below the rank of wing officer when em- 
ployed full-time on nursing pulmonary tuberculosis cases. 
Airmen on this work were given an extra 6d. a day, and 
airwomen an extra 5d. 

Mr. MIKARDO commented on the “ sharp difference ” be- 
tween 3s. and the other rates, and asked what justification 
there was—in so far as one could compensate with money 
for the special risks involved in this work—to compensate 
with different levels of money. Mr. Warp pointed out that 
they were dealing with Princess Mary’s Nursing Service on 
the one hand and uniformed airmen and airwomen on the 
other ; but careful precautions were laid down, and taken, 
and all had to undergo careful medical examination before 
being accepted for this work. 

Mr. A. Woopsurn said that the health authorities did 
not regard it as desirable that it should be suggested that 
nurses in this type of nursing were open to any greater risk 
than they were in an ordinary accident ward, where a pro- 
portion of the patients might be suffering from tuberculosis. 
Mr. Warp agreed, and said that practice in the R.A.F. was 
in conformity with the practice in civil hospitals. 


INFECTIOUS DISEASES AND VITAL STATISTICS 
Summary for British Isles for week ending October 17 
(No. 41) and corresponding week 1952. 


Figures of cases are for the countries shown and London administrative 
county. Figures of deaths and births are for the 160 great towns in 
England and Wales (London included), London administrative county, the 
17 principal towns in Scotland the 10 principal towns in Northern Ireland, 
and the 14 principal towns in Eire. 

A blank space denotes disease not notifiable or no return available. 

The table is based on information supplied by the Registrars-General of 
England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health 
and Local Government of N. Ireland, and the Department of Health of Eire. 
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* Measles not notifiable in Scotland, whence returns are approximate. 
t Includes primary and influenzal pneumonia. 
§ Includes puerperal pyrexia. 
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’ scth ACUTE POLIOMYELITIS 
Vital Statistics - 
— yt pk 
S 60 . Highest 1944-52} \ 
Industrial Accidents and Diseases S 500 N? \ 
°o i 
The number of workpeople (other than seamen) in the « 4 ; ‘ 
United Kingdom whose deaths from accidents in the course a : \, 
of their employment were reported in September was 117, 5 5 \ 
compared with 110 (revised figure) in the previous month, * 2 4 
2nd 119 (revised figure) in September, 1952. i 
The number of cases of industrial diseases in the United 10 Lowest 1944-52 ‘\ 


Kingdom reported during September was as follows: lead 
poisoning, 1; other poisoning, 1; anthrax, 1; epithelio- 
matous ulceration, 14; chrome ulceration, 17; total, 34. 
There were no deaths.—Ministry of Labour Gazette, Octo- 
ber, 1953. 

Scotland in 1951 


The birth rate in Scotland, as elsewhere in Great Britain, 
has been falling since 1947, and in 1951 it was 17.7 per 1,000 
population as compared with 22.0 in 1947 and 17.7 in 1938. 

The death rate in 1951 was 12.86 per 1,000 population. 
The infant mortality rate at 37.4 per 1,000 live births was the 
lowest ever reported in Scotland. The decline in the number 
of deaths from tuberculosis continued, the mortality rate 
being 43 per 100,000 of the population as compared with 54 
in 1950 and 67 in 1949.—97th Annual Report of the Regis- 
trar-General for Scotland, 1951 (H.M.S.O., 11s.). 


Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during the 
nine years 1944-52 are shown thus ------- , the figures for 
1953 thus —————-. Except for the curves showing notifica- 
tions in 1953, the graphs were prepared at the Department 
of Medical Statistics and Epidemiology, London School of 
Hygiene and Tropical Medicine. 
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Infectious Diseases 


The largest variations in the number of notifications of 
infectious diseases in England and Wales: during the week 
ending October 17 were increases of 76 for scarlet fever, 
from 986 to 1,062, and 51 for measles, from 691 to 742, and 
a decrease of 299 for whooping-cough, from 2,395 to 2,096. 

Only small fluctuations were recorded in the local trends 
of scarlet fever. An increase of 51 in the number of 
notifications of measles in Staffordshire, from 49 to 100, 
was the only large rise in the local incidence. The largest 
decreases in the incidence of whooping-cough were 67 in 
Essex, from 178 to 111, and 40 in London, from 167 to 127. 
20 cases of diphtheria were notified during the week, and 
this was the same total as in the preceding week. 

126 cases of acute poliomyelitis were notified, and these 
were 26 fewer for paralytic and 24 fewer for non-paralytic 
than in the preceding week. The largest returns were Lanca- 
shire 16 (Preston C.B. 3), Yorkshire West Riding 12 (Brad- 
ford C.B. 3), Warwickshire 11 (Birmingham C.B. 5), London 
8 (Lewisham 3), Kent 8, and Midd'esex 7. 

232 cases of dysentery were notified ; these were 35 fewer 
than in the preceding week. The chief centres of infection 
were London 35 (Chelsea 9), Northumberland 28 (Gosforth 
U.D. 19), Lancashire 26 (Liverpool C.B. 12), Yorkshire 
North Riding 24 (Middlesbrough C.B. 24), Yorkshire 
West Riding 22 (Bradford C.B. 9), and Middlesex 14. 


Week Ending October 24 


The notifications of infectious diseases in England and 
Wales during the week included scarlet fever 1,269, 
whooping-cough 2,190, diphtheria 29; measles 861, dysen- 
tery 310, paratyphoid fever 17, and typhoid fever 3. Polio- 
myelitis notifications were as follows: paralytic, 89 (81); 
non-paralytic, 46 (45) ; total, 135 (126). This is an increase 
of 9 compared with the previous week, the figures for which 
are in parentheses. 





The Services 


Surgeon Captain J. B. Oldham, V.R.D., R.N.V.R., has been 
appointed Honorary Surgeon to the Queen, in succession to 
Surgeon Captain G. McCoull, O.B.E., V.R.D., R.N.V.R., who 
has been placed on the Retired List. 
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Annual Meeting at Toronto.—In 1955 the Annual Meet- 
ing of the B.M.A. will be held jointly with the Canadian 
Medical Association in Toronto on June 20-25. There will 
be a special religious service on Sunday, June 19, and mem- 
bers attending from Britain may wish to assemble in Toronto 
on June 18. Scientific Sections and Plenary Sessions will 
meet, and attractive excursions are to be arranged. Special 
currency allowances for 10 days covering the period of the 
meeting will be available for a moderate number to attend 
the meeting from Britain. The following rates are approxi- 
mate figures : 

By Air 

London to Toronto return £230 first-class 
£190 tourist 
Surface Route 


From British port to Toronto and return £160 first-class 
, £120 tourist 
Combined, air route one direction, reverse 


surface route £305 first-class 


£230 tourist 


Hotel charges in Toronte have to be paid in dollars and 
range from approximately 12 dollars a day. The Canadian 
Medical Association has generously offered to provide 
private hospitality in Toronto for those who would like it. 

Since preliminary arrangements for transport and accommo- 
dation should now be made, members who are considering 
attending the meeting are invited to inform the Secretary 
of the Association of their intentions, or provisional inten- 
tions, as soon as possible. It is particularly important to 
ascertain at an early date how many may wish to accept 
the offer of private hospitality in Toronto, and it would be 
helpful if an indication could be given of the travel arrange- 
ments preferred. The Secretary will be glad to supply 
further information about currency. No assurance can yet 
be given that dollars will be available for all applicants. 

The Annual Representative Meeting in 1955 will be held 
in London. The date has not yet been decided. 


Nobel Peace Prize—Dr. Albert Schweitzer, medical 
missionary, theologian, and musician, has been awarded 
the Nobel Peace Prize for 1952. The only other medically 
qualified recipient of the Peace Prize is Lord Boyd-Orr 
(1949), though Henry Dunant (1901) received it for his 
work on behalf of the Red Cross, and Fridtjof Nansen 
(1922) had made important contributions to neurohisto- 
logy before taking first to exploration and later to diplomacy. 

Albert Schweitzer was born in Alsace on January 14, 1875, 
the son of the vicar of Giinsbach. He studied for the 
church and became a licen- 
tiate of theology in 1900, 
having obtained his Ph.D. 
two years earlier. For a 
short time he held a curacy 
at St. Nicolaus, Strasbourg. 
From an early age he was 
interested in music; he 
studied under the Parisian 
organist Widor and from 
1903 to 1911 was organist of 
the Bach Society in Paris. 
His considerable studies of 
the works of Bach make him 
to-day one of the greatest 
living authorities on that 
musician. In 1903 Schweit- 
zer was appointed principal 

{Camera Press, Ltd., London Of the College of St, 

Thomas, part of the Uni- 

versity of Strasbourg, where he taught theology and wrote 

many books on this subject, chief of which was his Quest of 
the Historical Jesus, 1906 (English translation 1908). ° 














After a few years Schweitzer became discontented at his 
inability to give greater service to humanity. He decided 
to become a medical missionary, began the study of medi- 
cine in 1908, and gained his M.D. in 1912. On Good 
Friday, 1913, he left with his wife for French Equatorial 
Africa, where he was assigned to the mission station at 
Lambaréné on the Ogowe River. There he built his own 
hospital, overcoming immense difficulties. To-day it has 
beds for nearly 400 in-patients and deals also with a vast 
number of out-patients. Apart from periodic breaks in 
Europe, usually to raise funds for his hospital by means 
of organ recitals, Albert Schweitzer has spent the rest of 
his life in Lambaréné. He has found time to write many 
philosophical and theological works, and in them has 
repeatedly advocated a return to fundamental Christian 
principles as the only remedy for what he regards as the 


‘decline of civilization. 


The British Occupational Hygiene Society.—The first 
conference of this society was opened by Sir Walter 
Monckton at the London School of Hygiene and Tropi- 
cal Medicine on November 2. In his address Sir Walter 
spoke of the need for close collaboration between indus- 
trial research and industrial health research, and for the 
inclusion of education in industrial hygiene in the train- 
ing of engineers, scientists, medical men, and all others 
who are concerned with the welfare of the worker. In 
his presidential address Dr. Thomas Bedford outlined 
the development of occupational hygiene in Great 
Britain and defined its scope. He emphasized the need for 
close team-work between medical men and those trained in 
other sciences, and spoke of the responsibilities of employers 
and employed as well as of scientists in ensuring more 
healthy conditions of work. Three papers were read at 
the conference. Mr. S. A. Roach dealt with the measure- 
ment of the worker’s environment, discussing in particular 
the estimation of the dust hazard in coal mines. Dr. D. G. 
Harvey spoke on problems of chemical toxicity, and finally 
Mr. J. E. Braham, in a paper on occupational hygiene and 
the industrial designer, showed how at nearly every stage of 
design the requirements of hygiene and of safety demand 
consideration. 


Fog Disaster.—The London Local Medical Committee on 
October 27 passed the following resolution : 

That this committee, representing the 6,000 doctors of London 

(1) looks forward with deep anxiety to a possible recurrence of 
the London fog of December last year which directly caused the 
deaths of over 4,000 persons in Greater London, and serious ill- 
ness, not recorded in the returns of notifiable disease, to tens of 
thousands more, flung an unnecessary strain on the public health 
and general medical services of the capital, disrupted communica- 
tions and ambulance services, and prevented doctors from reach- 
ing patients who urgently needed them ; 

(2) is profoundly alarmed at the lack of any effective response 
from official quarters to what can truthfully be described as a 
national disaster ; 

and (3) calls upon the Government to take immediate action to 
prevent a repetition of this disaster. 


R.A.F. Medical and Dental Branches Dinner.—The 
twenty-third annual dinner was held on October 23 with 
a record attendance of 250. The Director-General of 
R.A.F. Medical Services, Air Marshal Sir James Kilpatrick, 
announced the presentation of the Lady Cade Medal to the 
Royal College of Surgeons by Sir Stanford Cade for annual 
award to a Royal Air Force medical officer in recognition 
of outstanding services in a field of Royal Air Force medi- 
cine. Sir James went on to emphasize the value of the 
existing excellent relationship with the Royal Navy, the 
Army, and the Air Forces of the other members of the 
Commonwealth and the United States. Wing Commander 
Cc. C. Barker, A.F.C., in proposing “ The Guests,” illus- 
trated the co-operation between the Services and civilian 
medicine. In reply Mr. H. E. Harding, Dean of the West- 
minster Medical School, emphasized the contribution of 
national service to the security of the nation. 


Tae ape kA 
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Christmas Seals for decorating letters and parcels are 
once again being offered for sale by the National Associa- 
tion for the Prevention of Tuberculosis, at a cost of 4s. per 
hundred. The Association is also selling Christmas cards 
(6s. per dozen, including envelopes). Supplies of both may 
be obtained through the N.A.P.T., Tavistock House North, 
Tavistock Square, London, W.C.1. All proceeds from sales 
will be devoted to the work of the association. 


Drunkenness in England and Wales.—According to a 
White Paper issued recently by the Home Office 53,888 
cases of drunkenness were proved in courts in England and 
Wales during 1952. Of these, 48,694 concerned males and 
5,194 females. Each year since 1946 the rate of “ proved 
drunkenness” per 10,000 of population aged over 15 years 
has risen—from 6 in 1946 to 15.8 last year. The present 
level is about what it was in the two years before the 
1939-45 war, but the curve is now showing signs of flatten- 
ing out. Methylated spirits is said to have accounted for 
569 cases, which is about two-thirds the number in 1938 and 
double that in 1945, when the low level of 273 cases was 
recorded. The London City Police District had a rate of 
228 per 10,000 of population over 15 years, which com- 
pares with 74 for Middlesbrough, the next on the list, and 
29 for the Metropolitan Police District. Newcastle-upon- 
Tyne City and Liverpool City had rates respectively of 
68.5 and 61. 


Sir Gordon Holmes, F.R.S., the consultant neurologist, 
was on October 20 presented with the gold medal of the 
Royal Society of Medicine. 


COMING EVENTS 


The Bradshaw Lecture will be delivered on November 12 
at 5 p.m. at the Royal College of Physicians by Professor 
E. J. Wayne. His subject will be “ The Diagnosis of Thyro- 
toxicosis.” 


National Association for Mental Health.—The 10th Inter- 
clinic conference will be held on November 21 at the 
Queen Mary Hall, Y.W.C.A., Great Russell Street, London, 
W.C.1. The conference is limited to professional members 
of child guidance staffs. Further details may be obtained 
from the conference secretary, 39, Queen Anne Street, 
London, W.1. 


Leeds University Medical School.—The 63rd annual 
dinner of past and present men students will be held at the 
Metropole Hotel, Leeds, on November 27 at 7 for 7.30 p.m. 
Sir Henry Cohen will be the guest of honour. Tickets and 
further information from Mr. D. A. Youdale, The Medical 
School, Leeds, 2. 


NEW ISSUES 


British Journal of Ophthalmology.—The next issue (Vol. 37, 
No. 11) is now available. The contents include: 


BuLBaR Pressure Test IN Giaucoma. P. L. Blaxter. 

CATARACTS IN GaLaCTOsaEMIA. F. D. McAuley. 

DEFINITION OF VisUAL AcutTy. M. Gilbert. 

DEGENERATIONS OF THE Poo Retina. III: 
Gtaucoma. H B. Parry. 

ANTERIOR FLAP SCLEROTOMY WITH BASAL IRIDENCLEISIS. 

CONGENITAL TOXOPLASMOSIS. James Hill. 

STANDARDIZED TOMOMETERS IN GreaT Barrain. C. R. S. Jackson. 


Issued monthly ; annual subscription £4 4s., single copy 8s. 6d. ; 
obtajnable from the Publishing Manager, B.M.A. House, 
Tavistock Square, London, W.C.1. 


RETINOPATHY SECONDARY TO 
H. B. Stallard. 


SOCIETIES AND LECTURES 


A fee is charged or a ticket is required for attending lectures marked @. 
Applications should be made first to the institution concerned. 


Monday, November 9 

Mepicat Society or Lonpon.—8.30 p.m., discussion to be introduced by 
Mr. E. S. Horning, M.A., B.Sc., and Sir Stanford Cade: Hormones in 
Reiation to Cancer. 

@PostoxaDusTE MeDicat SCHOOL oF LoNDON.—4 p.m., Professor G. W. 

of Essential Hypertension. 

Roya Eve Hosprrat.—s.30 p.m., Professor Thomas Nicol: 

Anatomy of the Orbit and Ocular Adnexa. 


Surgical 


Tuesday, November 10 

BRITISH POSTGRADUATE MEDICAL FEDERATION.—At London School of Hygiene 
and Tropical Medicine, 5.30 p.m., Professor E. J. King: Alkaline and 
Acid Phosphatases. 

CHELSEA CuinicaL Socrety.—At South Kensington Hotel, 7.30 p.m., dinner, 
followed by a oo: Electronics in Industry and Medicine, to be 
opened by Mr. F. Henderson and Dr. P. Bauwens. 

INSTITUTE OF Aa... —5.30 p.m., Dr. D. F. O’Neill: Stress in Rela- 
tion to Diseases of the Skin. 

Royat CoLLeGe oF SuRGEONS OF ENGLAND.—3.45 p.m., Erasmus Wilson 
Demonstration by Mr. W. ri. Jayne: Slide Culture of Malignant Cells. 

Royat Eve Hosprrat.—S p.m., Mr. T. M. Tyrrell: Pitfalls in Refraction. 

St. Mary’s HosprtraL Mepicat ScHoot.—At Wright-Fleming Theatre, 
22. Dr. E. Rohan Williams and Mr. H. G. E. Arthure: Obstetric 


West END Hospirar For Nervous DIsEasEs.—5.30 p.m., Mr. G. C. Knight: 
Diagnosis and Treatment Spinal Compression. 


Wednesday, November 1 

INSTITUTE OF DERMATOLOGY. me 30 p.m., Dr. H. Haber: Benign Epithelial 
Tumours of the Skin. 

INSTITUTE OF UroLocy.—4.30 for 5 p.m., Mr. J. D. Fergusson: Prostatic 


POSTGRADUATE MEDICAL SCHOOL OF LONDON.—2 p.m., Dr. H. Bickel: Obser- 
vations on Lignac-Fanconi Disease, Wilson’s Disease, and Phenylketonuria. 

Royat INstITuTE oF PusLic HEALTH AND Hyoiens.—3.30 p.m.. Dr. J. 
} oe Wilson: Care and After-care—The Cardiff Interpretation 
(Tilustrated). 

Roya SANITARY INSTITUTE.—2.30 p.m., Discussion to be opened by Dr. 
E. T. Wilkins, M.Sc., Ph.D.: Air Pollution and the London Fog of 
December, 1952. 

St. Mary’ s HospitaL MeEpDIcAL ScHoo,.—At Wright-Fleming Theatre, 
5 pm., ation by Dr. D. F. O’Neill: Psychological 
Medicine. 

Society OF APOTHECARIFS OF LONDON.—4 p.m., Professor C. H. Gray: 
Fluid and Electrolyte Balance ; 5.15 p.m., Mr. F. A. Williamson-Noble: 
Early Treatment of Eye Diseases. 


Thursday, November 12 

ALFRED ADLER MEDICAL SocteTy.—At 11, Chandos Street, W., 8 p.m., Dr. 
Thomas F. Cotton: Psychological Element in Cardiac Disease. 

BRITISH POSTGRADUATE MEDICAL FEDERATION.—At London School of Hygiene 
and Tropical Medicine, 5.30 p.m., Dr. R. L. M. Synge, F.R.S.: Principles 
of Chromatography. 

Honyman GILLespte Lecrure.—At University New Buildings, Edinburgh, 
5 p.m., Professor J. W. Crofton: Chemotherapy of Pulmonary Tubercu- 
losis. 

@INstiTuTE oF CxatLD HEALTH AND INSTITUTE OF NEUROLOGY.—At National 
Hospital, Queen Square, W.C., 5.30 p.m., Dr. Helen E. Dimsdale: 
Syndromes Involving the Basal Ganglia: Clinical Types, Diagnosis, and 
Treatment. 

INSTITUTE OF DERMATOLOGY.—5.30 p.m., Dr. R. W. Riddell: Pathogenesis 
of Tinea Capitis. 

Royat Army MenprcaL CoLLece.—5 p.m., Dr. M. Morgan: Modern De- 
velopments in Rodenticides and Insecticides in hes Health and Quarantine 
Administration. 

Royat CoLLeGr oF PHYSICIANS OF LONDON.—5 p.m., Bradshaw Lecture by 
Dr. E. J. Wayne: Diagnosis of Thyrotoxicosis. 

RoyaL COLLEGE OF SURGEONS OF ENGLAND.—5 p.m., Cecil Joll Lecture by 
Mr. Geoffrey L. Keynes: Investigations into Thymic Disease and Tumour 
Formation. 

St. ANDREWs UNIVEKsITy.—At Physiology Department. Dundee, 5 p.m., 
Mr A. W. Wilkinson: Reactions to Injury. 

St. Georce’s Hosptrat MeEpicaL ScHOOL.—S5S p.m., Sir Paul Mallinson: 
psychiatry demonstration. 


Friday, November 13 

INSTITUTE OF DERMATOLOGY.—5.30 p.m., clinical demonstration by Dr. 
D. F. O'Neill and Dr. G. B. Mitchell-Heggs: Neurodermatoses. 

LEEDS aND West RIDING MEDICO-CHIRURGICAL SOCIETY.—7.30 p.m., clinical 
meeting 

OSLER Ch uB OF LONDON.—At 11, Chandos Street, W., 7.45 p.m., Professor 
L. Edelstein, Ph.D.: Karl Sudhoff’s Contributions | to Medical History ; 





A. 
lectur v 


‘ 


Professor i. Trueta: Michael Servetus. 

@Postorapuate MepicaL ScHOOL oF LoNDOoN.—4 p.m., Dr. L. G. Pugh: 
The 1953 Everest Expedition. 

Saturday, November 14 

BIOCHEMICAL Socrety.—At Department of Biochemistry, St. Mary’s Hospital 
Medical School, 11.30 a.m., scientific papers. 





BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 


Freeth.—On October 24, 1953, at the Central Middlesex Hospital, London, 
N W.., to Joan, wife of Derek Freeth, M.D., M.R.C.O.G., a daughter. 
Yuale.—On October 15, 1953, at the Simpson Memorial Maternity Pavilion. 
Edinburgh, to Nora (formerly Rendell), S.R.N., S.C.M., wife of Dr. 

Robert Yule. a son. 


MARRIAGES 
Thompson—| —On October 24, 1953, at the Brompton Oratory, Lon- 
don, S.W.., J. H. Thompson, of Crovdon, Surrey, to Margaret Ann 
(Gret) om ‘of Darlington, Co. Durham. 


DEATHS 
Birks.—On October 2, 1953, at The Brackens, Beech, Alton, Staffs, Alan 
Herrenden Birks. M B., B.Ch., formerly of Dorney Reach, Taplow, Bucks, 


and Woodbridge, Suffolk. 
Cairns.—On October 6, 1953, at Green Lea Hospital, Huddersfield, David 
Louis Cairns, M.D., J.P., of Ashfield, Cedar Avenue, Huddersfield, 


Yorks, aged 78. 
Fraser.—On October 6, 1953, at Torosay, St. John’s, Newfoundland, 
Nutting Stuart Fraser, O.B.E., M.D., aged 89. 
arland.—On October 17, 1953, at i14a, Hampton Road, Bristol, Edward 
Biake Garland, M.B., aged 86. 
Harry. 72’ ee 7, "1953, ‘at Saltash, Cornwall, Norman George Harry, 


MB 
October 7, 1953, at 33, Woodside Grange Road, 


McKendrick.—On 
Finchley, London, N., William McKendrick. M.B., aged 74 
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Correspondents should give their names and addresses (not 
for publication) and include all relevant details in their 
questions, which should be typed. We publish here a selec- 
tion of those questions and answers which seem to be of 
general interest. 


Stress and Arterial Disease 


Q.—What part do stress and strain play in the aetiology 
of arterial disease, particularly of the coronary and cerebral 
arteries ? 


A.—This question is difficult to answer, because there are 
insufficient scientific data on the point. The Ministry of 
Pensions admits that stress and strain may aggravate hyper- 
tension, and allows this in certain cases if it can be shown 
that symptoms did in fact arise during service. On the 
other hand, the Ministry does not agree that stress and 
strain play any part in the development of coronary or 
cerebral atherosclerosis and their complications, and has 
been in the habit of quoting opinions of eminent cardiolo- 
gists who have held this view in the past. These opinions 
are rarely based on statistical evidence. 

It has long been known that there is a loose relationship 
between atherosclerosis and hypercholesterolaemia, whether 
the latter is spontaneous, hereditary, or a complication of 
diabetes mellitus, myxoedema, xanthomatosis, or nephrosis. 
The work of John Gofman shows that there is a closer 
relationship between atherosclerosis and certain large fat 
molecules which can be identified in the blood stream by a 
special ultracentrifuge technique. It is highly improbable 
that there can be any relationship between stress and strain 
and the concentration of these large fat molecules in the 
blood stream. It is believed, however, that the deposition of 
lipids in the intima depends not only on the concentration 
of these substances in the plasma but on some structural, 
functional, or biochemical change in the intima which 
favours the penetration and laying down of fatty substances. 
Such structural changes have been demonstrated under the 
microscope." 

The idea that stress and strain aggravate or accelerate 
atherosclerosis and precipitate its complications has grown 
up not only as the result of the experience of some phy- 
sicians but also as a result of at least three careful statis- 
tical studies, the first by Ryle and Russell,’ the second by 
Yater et al.,° and the third by Morris, Heady, and Barley.‘ 
These three studies have one thing in common : they all 
demonstrate a relationship between occupation and the inci- 
dence of angina pectoris or coronary thrombosis. The 
statistics presented by Ryle and Russell appeared to show 
that coronary disease was about 10 times more common in 
professional men whose occupations involved mental stress 
and responsibility than in manual labourers. Although this 
remarkable difference did not apply to the wives of such 
men, this work has been criticized because it was based on 
the Registrar-General’s figures compiled in 1932, for at 
that time coronary thrombosis had been recognized in Great 
Britain for only about eight years, and it was felt that 
professional men might have been more accurately diag- 
nosed. From the U.S. Army Institute of Pathology, 
Yater et al. obtained impressive evidence that coronary 
disease was twice as common in the relatively young men 
entering the Army from civil occupations carrying mental 
stress and high responsibility, as in those whose previous 
work was of a lower order. The statistical analysis pre- 
sented by Morris and his colleagues seems to show that 
coronary disease is twice as common in general practitioners 
as in other doctors. 

If the relationship between occupation and coronary dis- 
ease is admitted, and it surely must be, the nature of the 
relationship is still obscure. While Ryle and Russell 


believed that stress and strain were the operative factor, the 
Ministry of Pensions holds that there is no proof of this. 
Thus it might simply be that the professional classes are 
better fed or have a more fatty diet, or, being more seden- 
tary, tend to store fat more readily. This is really the crux 
of the matter, and the problem has not yet been solved. 


REFERENCES 


1 Moon, H. D., and Rinehart, J. F. (1952). Circulation, 6, 481. 

2 Ryle, J. A., and Russell, W. T. (1949). Brit. Heart J., 11, 370. 

3 Yater, W. M., et al. (1948). Amer. Heart J., 36, 334. 

* Morris, J. N., Heady, J. A., and Barley, R. G. (1952). British Medical 
Journal, 1, 503. 


Congenital Lymphoedema 


Q.—A female child, now aged 44, was noted at birth to 
have oedema of both hands and both feet. In about a 
month’s time the hands were fairly normal but the feet were 
still swollen, and at 5 months old the feet, while still a 
little swollen, were much improved. At a year old the child 
had intermittent swelling of the right arm and hand, and 
slightly of both feet. This became less frequent, and for 
several years nothing abnormal was observed. The mother 


now complains that in the evenings the child’s right foot and - 


ankle swell. When seen in the morning the foot appears 
perfectly normal. The child is small for her age, but other- 
wise there is no abnormality. The urine is free from albu- 
min. A cousin of the mother’s is said to have marked 
oedema of the feet and legs which came on at the age of 
14 (she is now 40) and is thought to be due to “ bad circula- 
tion.” I would welcome advice on this case. 


A.—It is a little dangerous to give an opinion on such a 
question without seeing the child, but the likely diagnosis 
is congenital lymphoedema. This condition may be present 
from birth or appear later, and the degree of oedema of the 
limbs may vary considerably. It is possible that the swelling 
in this case never completely disappeared, as this is the com- 
moner finding. 

The cause is not clearly understood, apart from the fact 
that some abnormality of the lymphatics is present, which 
may be an undue permeability or an obstruction to the 
lymphatic return. This may be local or generalized. There 
is some evidence that the exuded lymph is damaging to 
living cells and causes the dense fibrosis which later invades 
and causes permanent swelling of the limbs. It is therefore 
possible that restriction of the oedema in early life by rest 
in bed or bandaging may help to diminish later irreversible 
changes, but it is generally considered to be hardly worth 
while. Plastic surgery in early adult life or late childhood 
can greatly improve the appearance of badly swollen limbs 
by removing the fibrosed subcutaneous tissues. 


Postponing Menstruation 


Q.—I have been asked by a patient, shortly to be married, 
whether I can stop her period, which is due during her honey- 
moon. I believe it is possible to do this with stilboestrol or 
allied compounds. If this is so, I should be grateful for 
information on the following points: (a) Is it safe? (b) Is 
the period suppressed or merely delayed? (c) What is the 
best compound dosage and correct time for starting? This 
patient goes twe weeks and four days between periods. (d) 
Are any effects to be expected on her libido? 


A.—It is often but not always possible to postpone a 
menstrual period with oestrogens, provided a large dose is 
given. Different techniques are employed, but one of the 
most reliable is to give not less than stilboestrol 1 mg. three 
times a day beginning at the conclusion of a menstrual 
period and continuing until there is no need to delay the 
bleeding any longer. When treatment is suspended uterine 
haemorrhage will begin within a few days and it will prob- 
ably be anovular in type. Moreover, it is likely to be pro- 
longed and heavy. A further disadvantage is that the 
stilboestrol may cause nausea and vomiting to the extent of 
interrupting treatment, and this precipitates oestrogen with- 
drawal bleeding at an inconvenient time. The risk of vomit- 
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ing is reduced by giving ethinyl oestradiol instead of stilb- 
oestrol, the dose being 0.05 mg. three times a day. 

Treatment of this kind will not materially affect libido, 
and it can hardly be described as unsafe. Nevertheless it 
does interfere with the natural ovarian and uterine rhythm, 
and the ultimate bleeding can be troublesome. There should 
therefore be a good reason for its application, and the one 
stated in the question is, in the writer’s opinion, inadequate. 
The various emotional changes associated with marriage 
often temporarily disturb the menstrual cycle and render 
calculations inaccurate. It may well be that the expected 
clash between honeymoon and menstruation will not occur. 
If it does, it matters little. It is better to face embarrassment 
than to meddle with physiological processes, while interrup- 
tion of coitus for a few days can be an advantage if the 
partners experience the usual difficulties associated with the 
consummation of marriage. 


Alcohol and Barbiturates 


Q.—There have been two recent reports of death caused 
by barbiturates following the consumption of alcohol. Is 
‘ this a common occurrence? How does it affect the taking 
of normal doses of barbiturates by heavy drinkers, and con- 
versely the consumption of alcohol by constant users of 
barbiturates ? 


A.—The available evidence suggests that it is unusual for 
death to be caused by a combination of a barbiturate and 
alcohol. Both these substances are depressants to the 
respiratory centre, and death occurs from their combined 
action in the same way as it would if a large dose of ether 
were administered after.a full dose of thiopentone. There 
is some evidence that patients who have taken barbiturates 
may die with blood alcohol levels in themselves insufficient 
to cause death.'* It is probable that heavy drinkers can 
take normal doses of barbiturates and that constant users of 
barbiturates can take their usual dose of alcohol without 
danger to life. But the margin of safety is lowered in both 
instances. It is wise to warn patients receiving barbiturates 
in doses above the maximum official dose that they should 
be sparing in their consumption of alcohol. It is also 
dangerous to attempt to wean a chronic alcoholic from his 
drink by substituting barbiturates unless one can be sure that 
he will not indulge in an alcoholic bout. Further informa- 
tion on this subject will be found in a recent annotation.’ 
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Routine Lumbar Puncture in Primary Tuberculosis 


Q.—Frequently one hears the opinion that children with 
primary tuberculosis should have routine lumbar punctures 
in order to detect cases of meningitis very early. Do you 
think it likely that this procedure might cause meningitis 
by releasing the pressure over an unsuspected subcortical 
tubercle so that it ruptures into the C.S.F.? 


A.—The incidence of tuberculous meningitis in primary 
tuberculosis is so low that routine lumbar puncture is justifi- 
able only when miliary disease is present, and perhaps in 
a case of primary tuberculosis running a persistently high 
fever. 

A number of people have seen cases of tuberculous menin- 
gitis develop a few days after routine lumbar puncture. 
Bernard and his colleagues’ in Paris investigated this point 
in a large series of cases of miliary tuberculosis, but the inci- 
dence of meningitis was no higher in those who had routine 
lumbar punctures. If routine lumbar puncture is performed 
in the types of cases indicated above, it will enable menin- 
gitis to be detected in its earliest and most treatable stage. 


REFERENCE 


‘ Bernard, E., Kreis, B., Lotte, A., Chiche, P., and Paley, P. V., Sem. 
Hép. Paris, 1949, 25, 2053. 


Action of the Sternomastoids 


Q.—What is the combined action of both sternomastoid 
muscles and does it differ when they are acting against resist- 
ance? What is the full action of a single sternomastoid ? 
I am interested in congenital torticollis and find some con- 
fusion in the literature as to the position necessary to stretch 
this muscle—that is, whether to flex or extend the neck. 


A.—The combined action of the sternomastoids is to flex 
the head on the trunk. Their action against resistance is 
not essentially different, but if the neck is kept rigid by the 
extensor muscles the sternomastoids can act as accessory 
muscles of respiration—for example, in a severe polio- 
myelitis with paralysis of the intercostals. 

When one sternomastoid acts it laterally flexes the head 
towards the same side and rotates the face away from that 
side. Stretching of a tight sternomastoid is accomplished 
by laterally flexing the head away from the affected side and 
flexing the neck. Rotation of the head does not affect the 
length of the muscles to any important extent. 


NOTES AND COMMENTS 


Otitis Externa in the Tropics.—Dr. Iain M. M. MacLean 
(London, S.E.4) writes: Having experience of various climates, 
for example, arctic and tropical, I think that the name otitis 
externa is not quite accurate (“ Any Questions ? ’ October 17 
p. 896). The condition has many local names such as “‘ Panama 
ear,” and I am of the opinion that it—that is, otomycosis— 
should be described technically as either otitis externa diffusa o: 
desquamative external otitis, as it does differ from the otitis ex- 
terna in other climates. In the acute stage I noticed that the pain 
was always worse at night (but the cause was not always of a 
clinical nature) and was accompanied by moderate pyrexia. When 
the canal is not obliterated, I found (apart from what you have 
said) that gauze soaked in 10% glycerin and ichthammol helped if 
combined with daily swabbing with spirit and painting with, say. 
Castellani’s fuchsin. An ammoniated mercurial ointment was 
used to treat the excoriations. While non-fungus infections of the 
canal occur, are they not usually seen in those who have recently 
returned from a temperate climate ? 


Our Expert writes: The desquamative external otitis seen in 
the Tropics was very clearly described by Daggett.’ This condi- 
tion, though common in the Tropics, is indeed sometimes seen in 
temperate climates. Fungus infections are also on the increase in 
temperate climates, and this may be due to the use of certain 
antibiotics which allow fungus infections to develop. 


REFERENCE 
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Correction.—We regret that Dr. R. M. Mason was given a 
wrong initial in a leading article on phenylbutazone last week 
(p. 982). 


“Any Questions?” Book.—The second book of selected 
“Any Questions?” is available, price 7s. 6d. (postage 6d.). 
Copies may be obtained either direct from the Publishing 
Manager, B.M.A. House, Tavistock Square, London, W.C.1, or 
from booksellers. 
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